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BESIDES FILTER PAPER, Burrell carries a complete stock of 
thousands of items of laboratory apparatus and Mallinckrodt chemi- 
cals ready for prompt shipment. Send your order now for all supplies 
for your Science Department, includi Biological Specimens—and 
ss will be made later, if desired, in time for opening of school 
in September. 
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Leaders in Education Say... 


“I send you my congratulations upon the first num- 
ber of “The Science Counselor.” It is an admirable 
publication and all its readers will be delighted if all 
succeeding numbers equal it in excellence. 

“I note, in addition to its literary quality and the 
high quality of its subject matter, the excellent typo- 
graphical work. 

“I wish for the publication the success it rightfully 
deserves.” 

MOST REVEREND H. C. BOYLE, 
Bishop of Pittsburgh. 


“I appreciated very much the opportunity of exam- 
ining your first issue of “The Science Counselor.” This 
publication will be a source of help to your teachers in 
keeping abreast with the latest scientific information 
and modern teaching techniques. 

“I should like very much to have the privilege of 
reading further issues of this most interesting and help- 
ful magazine.” 

JAMES N. RULE, 
Superintendent of Public Instruction, 
Commonwealth of Pennsylvania. 
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PHOTOMETER HEAD 
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The Milvay Photronic Photometer Head is for 
use in photometric measurements. It consists of 
a milliammeter with connections to a block for 
mounting a Weston Photronic Cell. It is mounted 
on a finely finished metal support and is con- 
structed for use on a meter-stick optical bench. 
The milliammeter reads 0-1 milliampere and 
has 50 seale divisions providing for extremely 


accurate reading. 


The Milvay Photometer Head may be used to 
prove the law of inverse squares . . . to obtain 
the relative intensities of any two or more light 
sources .. . to determine the relative intensities 
at various tables, desks and chairs in a room, 


and at points near to or remote from windows. 


Because it permits actual readings to be taken 
on a finely divided seale, it eliminates the guess- 
work inherent in the use of other types of pho- 
tometers, however perfect their construction. 


Price without photronic cell or optical bench 


$10.50. 


Quality, low price, ample stocks, prompt service and a cata- 
log unequaled in its completeness and handy arrangement. 
These are the things that warrant your consideration of 
Milvay products when the need of supplies arises. Reach 
for your Milvay Catalog now. Note the complete listings, 
the prices and the new or improved items. You'll find good 
reasons for using it often. If you haven't a copy, write us. 
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for JUNE, 1935 


With the Editor... 


THANK YOU 


For the many encouraging letters of congratulation 
and good wishes that have been received since the pub- 
lication of our first issue, the editorial staff of THE 
SCIENCE COUNSELOR is deeply appreciative and grate- 
ful. We thank those who not only liked our first num- 
ber, but who took the trouble to say so. Letters have 
come from bishops, priests, nuns, state officials of edu- 
cation, university and college presidents, deans, pro- 
fessors, superintendents of schools, high school princi- 
pals, editors, journalists, public school teachers, sci- 
ence clubs, state teachers colleges, state universities, 
and the general public. We prize them all. 


It is apparent that this journal will fill a need that 
hav long been felt by our teachers. Although the num- 
ber of subscriptions that we have received is not yet 
great, twenty-nine states and two foreign countries are 
already represented on our lists. Many more persons 
must subscribe if this magazine is to become self-sup- 
porting. Have you sent in one or more subscriptions? 


OUR ADVERTISERS 


Teachers of science can be of assistance to us in a 
very practical way. Advertising for THE SCIENCE 
COUNSELOR is solicited on a business, not a charity 
basis. To be successful, we must hold our present ad- 
vertisers and also obtain additional ones. We. cannot 
do so unless the advertisements we carry are produc- 
tive. Each advertisement is keyed. It must bring re- 
turns or it will be discontinued. You will soon be buy- 
ing books, equipment, supplies, and other materials. 
Please patronize our advertisers and, in your communi- 
cations to them, mention THE SCIENCE COUNSELOR. 
This is important. May we count on your cooperation? 
Thank you. 


SUMMER STUDY 


America’s great annual summer school trek will soon 
start. Thousands of our teachers are about to become 
pupils again. What a fine thing this is for our schools 

and for our teachers—especially for our teachers of 
science, 


Every one knows that the most highly educated per- 
son, the one with the soundest training, the most 
comprehensive knowledge, and the highest academic 
degree, is not always the best teacher. Theoretically, 
perhaps, he should be; but teaching is an art, and in 
actual classroom practice he may prove to be only a 
misfit and a failure. Well-educated incompetents will 
always clutter the pedagogical field, but they are not 


a valid argument against better trained teachers. 
There is much truth in the old saying that it is easier 
to get a cupful of water from a jar that is full than it 
is from a jar that has only a cupful in it. 


A teacher’s educational expenditures cannot exceed 
his educational receipts. This is self-evident. Every 
good teacher must know far more than he teaches, and 
he must strive continually to increase his store of in- 
formation in any way that he can. 


A man’s education is not completed when his col- 
lege course ends. It has only just begun. His formal 
schooling is only a part, a small part, of the whole 
and continuing process of education. Granted. The 
teachers and administrator: of all our Catholic sec- 
ondary schools are beginning to realize, too, that even 
the academic training must not be permitted to end 
when the teacher receives his bachelor’s degree. 


If there were no other good reason for continuing 
his formal education, the fact that in the educational 
world the demand is more and more for the highly 
trained teacher, would force him to continue his 
schooling. The trend is upward. Already state de- 
partments of education and other standardizing agen- 
cies are demanding that the teachers in the public high 
schools shall hold at least a master’s degree. Those 
who teach in the Catholic schools will eventually have 
to maintain similar high standards. We must prepare 
for the future. 


It is difficult, usually, for a teacher to take a full 
year or more away from his duties in order to pursue 
his higher studies without interruption, although with- 
out question that is the right thing for him to do. The 
next best thing is to take summer courses. For a num- 
ber of reasons these may not be entirely satisfactory, 
but in the absence of something better, they must serve. 


At the end of a year in the classroom, the teacher is 
tired mentally and physically. He needs a real rest. 
He hasn’t much money. Yet he knows that for his own 
betterment and for the good of his school, he should 
continue his collegiate training. 


He makes his plans, casually selects his school 
(often merely because it is close by), and off he goes. 
If he has not chosen the right school, the summer may 
not be a profitable one. 


Summer students who are as wise as teachers are 
expected to be, should attend a college or university 
not because it is handy, but because it is good. Ex- 
pense must be considered, it is true, but the man who 
demands excellence of training and not mere academic 
credits, will realize that things that are really worth 
while must be paid for. Sacrifice may be necessary, 
but sacrifice is nothing new to teachers in the Catholic 
schools. It is unwise to choose a school merely be- 
cause its tuition rates are low, or because it attracts 
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A Medieal Expedition to Eskimo Land 


@ By Charles W. Bauer. M.A. (Creighton University) 


PROFESSOR OF CHEMISTRY, CREIGHTON UNIVERSITY 


Why must Eskimo brides have good teeth? Is 
it true that almost all Eskimos are susceptible to 
tuberculosis? Why do Eskimo children never 
have rickets? How has the theory that eating 
meat causes high blood pressure been refuted? 
Do the Alaskan Eskimos live in igloos made of 
ice? Why are their houses so small? 

All these and many other questions are an- 
swered in Professor Bauer's story of a land that 
is too little known. 

Get out your map! 


One of the greatest difficulties with research work 
among the Eskimos in Alaska is the getting there. It 
takes planning, and, as in all countries where much of 
the traveling is done by water, it takes time. 

Not many people realize that Alaska is a land of 
great distances. The very name Alaska, derived from 
the Indian word, Alakshak, means “the broad country.” 
The word is well chosen, for Alaska occupies an area 
equal to about one-fifth that of the United States. A 
mere 60,000 people occupy this vast territory. Of this 
number 30,000 are Whites, 18,000 are of Indian ex- 
traction, and about 12,000 are Eskimos. It was among 
the Eskimos that we planned to make some interesting 
medical studies. 


We Sail 


On June 16, 1934, Dr. Victor E. Levine and I sailed 
from Seattle on the SS. Aleutian, the flag ship of the 
Alaska Steamship Company. For six days as we trav- 
eled through the inside passage, the “beautiful gateway 
to the North,” we enjoyed a continuous picture of in- 
expressible beauty: tumbling waterfalls, snow-capped 
mountains, virgin timberlands, flowers in profusion, 
and unforgettable sunsets. 

Near Cordova in the heart of the copper country of 
the North we came upon the Columbia Glacier, three 
hundred and fifty feet high, three and one-half miles 
wide, and one hundred miles long, the largest glacier 
in the world that can be approached by boat. We still 
had perfect daylight when we drew alongside at ten 
o’clock at night. This was fortunate, for we were able 
to see this immense field of ice resplendent in all its 
wonderful coloring. Every color and hue seemed to 
be there, with delicate blues and greens predominating. 
It was an indescribably glorious sight, a never-to-be- 
forgotten one. As we cruised near the glacier we could 
hear the rumbling noise it makes as it moves forward 
in its path. When our captain blew sharp blasts on 
the ship’s whistle, the vibrations caused great chunks 
of ice to break away with a thunderous roar. 


FOUR 


At Seward, we entrained for Nenana. This part of 
our trip took us through Anchorage and the Matanuska 
coal fields. A stop was made at Curry. On a clear day 
we saw Mt. McKinley, the tallest mountain on the 
North American Continent, standing there majestically 
20,310 feet above the sea level and 18,000 feet above 
the plateau on which it rests. The natives call it 
Denali, “the home of the sun,” certainly a most ap- 
propriate name. 

We were interested to learn that the $60,000,000 
Alaskan Railroad on which we were traveling brings 
greater grief than happiness to the Alaskans.  Al- 
though its passenger and freight rates are excessively 
high, its competition has caused great numbers of stern 
wheelers to be abandoned. Hundreds of dog-team 
freighters have been thrown out of work. 


Two Nomite darlings 
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King Island homes. 

The walls, roofs and 

floors of these igloos 

are made of walrus 
skins. 


At the vilage of Nenana we took a stern wheeler 
and began our journey down the Tanana, the “river 
of the mountains,” which empties into the mighty Yu- 
kon at Tanana. Had we missed this boat, we should 
have had to wait two weeks for the next one. Scenic 
Alaska which we had enjoyed so much was rapidly 
fading into the background. Before us lay our task. 
We had come to make medical studies of the Eskimos. 

The journey down the Tanana was slow. The river 
is constantly shifting its course, and soundings must 
be taken at regular intervals. At the stops which were 
frequent and delayed, we met a number of white people, 
including several squaaw men who were very eager to 
visit with us. They asked question after question in 
their keen desire to learn what had been going on in 
the States. We tried to satisfy that hunger, so well 
defined by Robert W. Service: 

A hunger not ef the belly kind, 
That's banished with bacon and beans, 
But the gnawing hunger of lonely men, 
For home and all that it means. 

On June 30, we arrived at Holy Cross. Six hours 
later we were on our way to Marshall. Holy Cross is 
one of the finest missions in Alaska, but the children 
there are largely of Indian extraction, and therefore 
unsuited for cur work. This was our second contact 
with a Catholic mission. The day before at Nulato, the 
oldest Catholic mission in Alaska, we had met Father 
Joseph L. McElmeel, S.J., formerly stationed at Creigh- 
ton University. 

Transportation beyond Marshall is very uncertain. 
The only scheduled boat trips are those from St. Mi- 
chael to Marshall about five times each year during the 
open season. We wanted to go to Akulurak. No 
one seemed to be sure where this particular settle- 
ment is located. In Alaska it is not uncommon to 
find two towns with exactly the same name, or to come 
across a single town that has two or more names. Maps 
proved to be of little assistance. Four different ones 


showed our village somewhere on the lower Yukon, but 
no two agreed on the location or even on the spelling 
of the name. 

By a stroke of good luck we met Captain Townsend 
of the United States Bureau of Fisheries, a man thor- 
oughly familiar with this country. He offered to help. 
After two days and nights of cruising in and out of 
the sloughs of the lower Yukon, he brought us to the 
mouth of the Akulurak River. Here the river had 
built up a new sand bar, and his boat could take us no 
farther. It was necessary to hire an Eskimo and his 
twenty-foot motor-equipped sailboat to complete the 
last part of our journey. 

With the exception of the river banks which are cov- 
ered with scrub willows, the coast lands in this section 
of Alaska are hummocky. They are called “tundra” 
or “nigger heads.” During the summer months, de- 
spite the fact that frozen earth and solid ice are 
only a few inches below the surface, a thick growth of 
lichens and grasses is found. Some of the grasses, par- 
ticularly the iftat, are used both for food and in the 
weaving of baskets. The siyou is used to make a medic- 
inal tea, commonly called “tundra tea.”’ Reindeer moss 
is the most common form of vegetation. 


St. Mary’s Mission 


In this tundra country, near the Bering Sea and on 
one of the many forks of the south branch of the lower 
Yukon, is Akulurak. St. Mary’s Mission is located 
there. 

Long before our little boat reached the Mission, their 
Malamute dog team had heralded our approach with a 
whining and wailing that meant that strangers were 
coming. The Malamutes cannot bark as our dogs do; 
they yelp wolf-fashion. Our first glimpse of Akulurak 
was memorable. There before us were a church, a 
schoolhouse, dormitories, a work shop, sheds for drying 
fish, a windmill to generate electricity, and Eskimo chil- 

Continued on Page Twenty 
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Preparing a Chemistry SyHabus 


@ By Sister Mary Margaret. 0.S.F.. B.S. (Duquesne University) 


ST. AUGUSTINE HIGH SCHOOL, PITTSBURGH 


The Sisters of St. Francis of the Pittsburgh 
district were dissatisfied with the results of their 
teaching of chemistry. It was apparent that 
cither their teaching or their testing should be 
improved, 

During the summer vacation the teachers of 
science were called together so that they might 
discuss their problems and discover where their 
chief difficulties lay. 

Sister Mary Margaret describes their pro- 
dure. 


As the number of high schools under the supervision 
of our Community increased, we found it desirable to 
formulate a chemistry syllabus in order to help coordi- 
nate the work in the several schools. <A_ tentative 
syllabus was prepared, and in September, 1933, each of 
our chemistry teachers was given an outline which was 
to guide her in her work. 

In practice, this first outline proved to be far too 
general to be productive of much good. The results of 
the semester tests were unsatisfactory. These exam- 
inations are always prepared at the Motherhouse from 
material contributed to the supervisor by teachers in 
a.l the schools. Not only did a considerable number of 
students fail to make the required grades, but others 
good students, too—developed a dislike for a subject 
that should be very interesting. 

Our teachers realized that practical steps must be 
taken speedily to solve these problems as well as others 
which had presented themselves. The need was press- 
ing. It was evident that something was wrong either 
with our teaching or with our testing. In June, 1934, 
our science teachers left their classrooms and labora- 
tories with a feeling of dissatisfaction, determined to 
take some definite measures to discover where our 
difficulties lay and how they could be remedied. 

During the vacation all our science teachers were 
assembled at the Motherhouse. Through the kindness 
of the Venerable Mother Superior the entire summer 
was given to us to discuss our problems, to exchange 
ideas, and to aid one another by describing the teach- 
ing methods and new projects which we had found to 
be valuable during the course of the year. Better 
teechers and better teaching would surely result from 
such a conference. 

The teachers were unanimous in agreeing that the 
first and most necessary work was the preparation of 
a new syllabus for chemistry, not that the course in 
every school might be exactly like the course in every 
o‘her school in all its details, but, rather, that we 
might all have the same basic pian, an understanding 
of the topics that should receive the most careful at- 
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tention, and an agreement as to the rate of progress 
that might fairly be expected. 

At first, we believed that this would be a rather easy 
task, for the same chemistry textbook was used in all 
our schools. The actual work, however, proved to be 
difficult. On many points we could not agree. We 
learned that individual differences among teachers and 
students had caused a considerable variation in the 
emphasis that had been put upon even some very im- 
portant and fundamental topics. Local conditions, too, 
had had an effect. Each Sister—as of course she 
should-—he:d very definite views about each point at 
issue. There was much discussion, but the work did 
not progress. Our friendly differences of opinion could 
not easily be reconciled. Finally, as a compromise, it 
was agreed that the chemistry outline recommended by 
the Pennsylvania State Department of Public Instruc- 
tion should be adopted. 

The state syllabus is arranged according to the 
“unit” plan. In order to follow that plan it would 
be necessary for us to regroup the material in the 
textbook we were using to fit the arrangement of the 
sy.labus. We set to work once more. Soon we were 
in trouble again. 

A number of difficulties quickly became apparent, the 
chief one being that by this new plan, teaching chemis- 
try as well as studying it would be even more difficult 
than before. The textbook we were using—a good 
one—could no longer be employed to advantage since 
the students might find it necessary to turn from a 
paregraph in the front of the book to another located, 
perhaps, in the sub-topic of the last chapter. Confusion 
could not be avoided. 

The longer we studied the plan the more unworkable 
it apneared to be. So many objections were discovered 
that eventually we abandoned it entirely. We had now 
been at work for some time, but up to this point the 
results of our study were entirely negative. Little 
seemed to have been accomplished. 

We continued our deliberations, and as time went on 
we sought advice and opinions from others interested 
in this work. Some of the suggestions we received 
eppealed to us. We began to restudy the whole ques- 
tion of high school chemistry. Finally we came to 
the conclusion that our chief difficulty lay not in our 
method of testing as some of our teachers maintained, 
but in our teaching. We began to see that our teachers 
as a whole were stressing too many points, some of 
which were not really important. We were trying to 
cover too broad a field. Some teachers betieved that 
they must teach everything in the textbook. We were 
not giving enough consideration to emphasis—where 
it should be used and where it should not be used. 

We agreed, finally, that first we would teach, and 

Continued on Page Twenty-nine 
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Purehasing Apparatus and Supplies 


e By J. 0. Bengston 


SECRETARY, CHICAGO APPARATUS COMPANY 


Every science teacher should know how to pur- 
chase laboratory apparatus and supplies to the 
best advantage. No one should be better able to 
give advice than a man whose business it is to 
sell such materials. 

Mr. Bengston’s article tells the right way of 
going about this rather unwelcome task. 


The purchasing of science laboratory equipment can 
be a very difficult problem or an extremely easy one de- 
pending upon the method of approach. The ideas 
which we present here may be of service to teachers 
who are inexperienced in this work. 

At the start of our article it will be well, perhaps, 
to outline briefly and in an elementary way what objec- 
tives teachers are trying to reach when they buy sci- 
ence supplies. 

The first objective is to secure ail the equipment nec- 
essary to present properly the particular course in sci- 
ence that is to be offered, regardless of whether it is 
chemistry, physics, biology, or general science. The 
second objective is to purchase the very best quality 
of equipment at a minimum cost. Whether buying for 
any one or for all the sciences, the situation confront- 
ing the purchaser is practically the same. 

Very few beginning teachers are sufficiently conver- 
sant with the catalogs of the different scientific appa- 
ratus houses. Neither are they familiar with the 
changes in design, specifications, etc., that are occur- 
ring constantly. They have but a limited opportunity 
of knowing why one piece of apparatus, one quality of 
chemical, or one size of biological specimen is better for 
their purpose than another seemingly equivalent item. 
It is hardly to be expected that a science teacher who 
is fully occupied with classes and with the ordinary 
problems of teaching should have this knowledge, al- 
though, of course, there are exceptions. We know some 
teachers of science who make as close a study of the 
catalogs issued by the various laboratory supply houses 
as do the workers engaged in the scientific apparatus 
business. 

What should those science purchasers, who realize 
their lack of information, do to make sure they are 
buying to the best advantage? 

The proper approach to buying science equipment is 
first to know what you require. There are several 
ways of obtaining this knowledge. One good method is 
to prepare a “Want List” in each subject as the class 
progresses through its course. On it, shortages of 
equipment and supplies are noted. At the end of the 
year’s work these lists are combined and placed as an 
order. A second method is very commonly used but 


usually it is not as satisfactory as the first method. This 
is to inventory the laboratory supplies annually. 

Knowing what material is on hand, and keeping in 
mind the yearly requirements, the purchaser can make 
up his order accordingly. In following this plan, there 
is always the danger that some important items will be 
overlooked. 

You will notice that we are here considering the ac- 
cumulation of a yearly or term order, rather than the 
piece-meal purchasing of items as they are found nec- 
essary. Good reasons for such a practice are obvious. 
A monetary saving is made when equipment is pur- 
chased in large lots, both because of the quantity dis- 
counts which are allowed by dealers on individual 
items, and also because of the saving in transportation 
costs when a bulk shipment is made. Having small 
lots shipped repeatedly is very expensive. 

One difficulty with piece-meal purchasing is that an 
item is frequently not at hand when it is needed. This 
results in as poor teaching as does inadequate prepara- 
tion of any other kind. Pupi!s and administrators lose 
confidence in the instructor. Lack of proper materi- 
als at the time they are wanted inevitably reminds one 
of the proverbial plumber story, the workman who al- 
ways has to go back to his shop for the tools and sup- 
plies he should have brought with him. 

When a science instructor comes into a school for the 
first time, he has no previous knowledge of its labora- 
tory facilities and it is, of course, necessary for him to 
inventory the materials on hand, and to prepare a list 
of the supplies that will be needed in order to present 
his course in the way he desires. Later in this article 
we shall call attention to some time-saving lists that 
have been compiled by apparatus houses to enable teach- 
ers to determine more easily just what they will need 
to carry out the student experiments and teacher dem- 
onstrations that have been planned. It is admitted 
that any such prepared list does not provide for indi- 
vidual modifications, but the inexperienced teacher is 
more likely to err by too great a deviation from a 
course that has been set up by experienced teachers, 
than he is by adhering too closely to it. 

In any well-ordered school, a yearly budget is pre- 
pared for the sciences. This budget should provide 
both for the replacement of supplies and for the addi- 
tion of new permanent equipment annually. If budg- 
eted properly, by definitely allocating a certain amount 
to supplies and another amount to permanent equip- 
ment, the laboratory in time will become adequately 
equipped without large expenditures at any one time. 

We urge upon the beginning teacher the importance 
of the proper care of expensive equipment, and the 
elimination or repair of broken pieces. Our observa- 
tion has been that administrators will make amp: pro- 
vision of funds for the instructor who keeps his equip- 

Continued on Page Twenty-seven 
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How Unele Sam Protects (xe 


@ By Isabelle F. Story 
EDITOR-IN-CHIEF, NATIONAL PARK SERVICE 
UNITED STATES DEPARTMENT OF THE INTERIOR 


In the early days, wildlife administration in 
our national parks was determined largely by 
the ideas of livestock owners. In recent years, 
however, equal protection for all has been the 
aim. Except in extreme and unusual cases, no 
species is subject to control in order to favor 
another spect 

We are happy to present Miss Story’s out-of- 
the-ordinary account of wildlife protection. It 
contains information that will make you think. 


Man has ever been a menace to wildlife. Even to 
the flora, when he presumes to classify and direct its 
evolution according to his limited understanding, his 
rule has been dire misrule, as the now familiar penalties 
exacted in the increasing consequences of soil erosion 
abundantly prove. Particularly has the White Race 
been the offender in this respect. Commenting upon 
their characteristics, George M. Wright, Chief of the 
Wildlife Division of the National Park Service, has 
written “white man’s impact upon his environment is 
tremendous, as compared to that of all other living 
forms. He is as much like them as cancerous growth is 
like normal growth and as destructive in effect.” Yet, 
in compensatory antithesis, Mr. Wright also points out 
that the white man is able to appreciate his effect on 
his environment and thus become capable of self-im- 
posed restrictions to preserve other species against him- 
self. 

America is fortunate in the fact that recent events, 
economically and in the field of the natural sciences, 
have awakened the American people to a consciousness 
of the need for immediate and drastic action, if her 
still unexampled natural resources are to be saved 
from neglect and exploitation. Perhaps nowhere has 
the technique of conservation been developed more in- 
telligently in accord with existing conditions and future 
needs than in the National Park Service. 

Based upon a wildlife survey of the national parks, 
authorized by that Service, followed by a study of wild- 
life management—both conducted by the Wildlife Divi- 
sion—a correlated program is being worked out. Many 
of its features already are in operation. The program 
closely parallels the research reserves program devel- 
oped by the Ecological Society of America, and has as 
its central motif, the treatment of the whole of the 
park as a primitive area. Except for fish culture, lim- 
ited trail development, limited insect and fire control 
practices, the allocations of sites for camps, hotels, 
and utility groups, and rights of way for roads, our 
national parks must remain untouched by the despoiling 
hand of civilization. Such is the policy of the National 
Park Service. 


EIGHT 


In the early days, when our national park system 
numbered only some half dozen areas, wildlife admin- 
istration was governed largely by the point of view of 
livestock owners. Predators were anathema. Grazing 
animals were the major consideration. Yet it should 
be borne in mind that at this period the buffalo, the 
elk, and the antelope were so near to extinction that 
the extermination of such predatory animals as cougars 
and wolves seemed to justify the means. 

Similarly, lack of understanding of the interrelation 
of wildlife and domestic stock led to much suffering and 
loss among the former before it was realized that at- 
tempts to eradicate rodents and parasitical plants near 
settlements by the use of poison and the burning of 
meadows, brought destruction to wildlife. 

Conflicts at first arose between man and bird when 
man applied within the national parks the mosquito 
elimination processes he had so long employed outside 
their boundaries. Crude oil meant death to bird and 
fish, so this, the cheapest and most efficacious mosquito 
eradicator, had to be eschewed, wherever possible, in 
the interest of the feathered and finny aborigines of 
the national parks. 

Some classes of birds will not tolerate man’s intru- 
sion upon their breeding grounds. Colony nesting and 
ground nesting species express their resentment by 
abandoning their eggs and taking flight, sometimes 
never to return. Wisely the National Park Service 
therefore now plans the routing of trails or water ex- 
cursions to give seclusion to these shy parents, and to 
protect their habitat. 

Only in recent years has the principle been laid down 
of equal protection for all species. Even the rattle- 
snake is not molested unless found in localities where 
human beings are concentrated. Thus the National 
’ark Service occupies a unique position. It does not 
follow the example of individual conservation organi- 
zations, existing for the preservation of a special form 
of life—bird, fish, tree or wildflower. Governmental 
sponsorship of an area, in the name of the National 
Park Service, comprehends the conservation of the com- 
plete biota. No species is subject to control in order 
to favor another species, except in extreme and emer- 
gency instances. Experience again and again has em- 
phasized the folly of man’s interference with nature’s 
balance. Wildlife experts today are arriving, by paths 
once widely separated, at a point of convergence which 
confirms the present Federal policy of hands off in the 
great wildernesses of forest and desert, mountain and 
woodland lake, which are, and of right ought to be, 
Nature’s inviolate sanctuaries. 

On the one side, therefore, there exists today the 
necessity of giving full protection to the animals. On 
the other the extension of safety to man. While few 
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species actually are dangerous to human life, even the 
rattlesnake being a negligible factor, nevertheless the 
park denizens in furs and feathers commit acts de- 
structive of property and comfort, while the bear has 
become a real problem, in his tendency to ape man’s 
most anti-social characteristics. For this, man has 
only himself to blame. It was he who in the beginning 
pauperized the bear by insisting upon treating him like 
a pet, feeding, indulging him, so that today the holdup 
bear and the rough and disorderly bear are common 
occurrences. Bears are not innately ferocious, but 
they cannot be taught manners, and if they usurp the 
camps and help themselves to other people’s food sup- 
plies, all that can be done about it is to segregate them 
in areas remote from the camps. 

This is being done, gradually, by moving the feeding 
platforms, which are the scenes in Yellowstone, Yose- 
mite and Sequoia of the famous bear shows, to more 
and more remote locations, and gradually cutting down 
the amount of free lunch until the bears once more are 
on their own. 

Nor is bruin the only species which has made a nui- 
sance of itself, foolishly encouraged by man. The bea- 
ver, the porcupine, and the skunk, once timid and wary 
animals, consort with visitors in many of our national 
parks to an extent that interferes quite frequently with 
the comfort of the visitors. To have a porch collapse, 
for example, because a porcupine has been practicing 


Lake McDonald, near the western entrance of Glacier National Park, is the largest lake within the park and is 
considered one of the most beautiful lakes of America. 


the art of wood cutting on its legs before your arrival, 
is an item as awkward as it is unexpected. Once a 
matronly badger with her two children moved right in 
to one of the tents and occupied a bed for the night. 
Beaver show so little consideration for human rights 
that they have carried out their own ideas of landscap- 
ing, regardless of the public utilities thereby put out 
of commission. 
The feeding of game animals in any national park 
is not in accordance with present park policies. In 
Yellowstone National Park, in the vicinity of Mam- 
moth, the deer have come to depend mainly upon the 
local garbage supply for their subsistence. Such a 
diet is neither normal nor suitable for the deer. Its 
effect is already beginning to show in their physical 
appearance and behavior as compared to deer living 
on the range, remote from civilization. Steps are be- 
ing taken to put a stop to this practice. 
How carefully man should proceed in any interfer- 
ence in nature’s exquisitely adjusted balance is mourn- 
fully illustrated by the practical extermination of the 
cougar in Grand Canyon National Park and the Kaibab 
Plateau. Eloquently has Ben H. Thompson, of the 
Wildlife Division, summed up this well-meant blunder 
and its effect: 
“Deer and cougar lived together for countless thou- 
sands of years before white men came along to protect 
Continued on Page Twenty-four 
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Should Girls 


@ By Sister M. Clementine. S.C... M.S. 


ST LUKE HIGH SCHOOL, CARNEGIE, PA. 


Is a school justified in dropping physics from 
the schedule when there are no boys in the class? 
Is the cost of equipping a physics laboratory pro- 
hibitive? What can girls learn from the study 
of physics that will help workers in the home? 

Sister Mary Clementine has some interesting 
ideas on this subject. 


Should girls study physics? 
doubt it have only a meager appreciation of the educa- 
tional benefits that girls may derive from this science. 


Certainly. Those who 


The very raising of the question seems to imply that 
physics is a subject for boys only, and that the proper 
teacher for it is a man. This view is far too narrow. 
The profit and pleasure that come from studying the 
principles of physics and their operation can be en- 
joyed as much by the mind of woman as by that of 
man; but since the value of physics for girls has been 
questioned, it may be worth while to examine briefly 
some of the advantages that may be gained by those 
who study this valuable subject. 

In the first place, any study that deals with the un- 
varying laws of nature gives information that will be 
a valuable addition to our knowledge. Without ques- 
tion it will be of practical benefit. It also affords a 
special pleasure of its own. No science other than phys- 
ics puts us so closely in touch every day with Nature. 
None gives greater benefits to those who are interested 
in Nature’s laws. 

Sir Richard Gregory has expressed this idea well: 
“A direct contact with Nature and inquiring into her 
laws pramnte a habit of mind which cannot be acquired 
in literary fields; and they are associated with a wide 
outlook on life more than is usually supposed. We 
can easily justify the claim of science to be an en- 
nobling influence as well as a creator of riches, for sci- 
ence is not to be measured by practical service alone. 
Though it may contribute to material prosperity, it is 
an intellectual outlook, a standard of truth, and a gos- 
pel of light.” 

Should the girl student be deprived of this contact? 

The virtues of accuracy, persistence, courage, hope 
and humility that are fostered by the study of the sci- 
ences are exemplified in the lives of many eminent phys- 
icists. As an instance of courageous hope, one always 
recalls Faraday’s reply to the question regarding the 
value of a new scientific discovery. As he demon- 
strated his epoch-making finding of the effect produced 
when a magnet is thrust within a coil of wire, a woman 
exclaimed, “But, Professor Faraday, even if the effect 
you have explained is produced, of what use is it?” 
His memorable reply, typical of the man of science 
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Study Physics? 


(University of Notre Dame) 


was: “Madam, will you tell me what is the use of a 
new-born child?” Faraday’s new-born child of science 
later helped to revolutionize the modern world. 

Girls like to understand, and should understand what 
is going on in the world about them. Every day they 
read newspaper stories and magazine articles, and they 
listen to radio talks, many of which are more or less 
directly concerned with scientific inventions and prob- 
lems that involve the laws of physics. The high school 
girl as well as the high school boy comes in daily con- 
tact with mechanical devices that involve fundamental 
physical principles. Why, then, should the girl not 
have a knowledge of how these appliances operate? 

It is not required that she shall be able to construct 
them. To understand a principle, and actually to make 
an object embodying the principle, are not identical tal- 
ents. A boy who knows nothing of the theory of elec- 
tromagnetic waves, can construct a radio before he 
ever studies science. On the other hand, many persons 
enjoy the study of scientific theories and principles, 
yet are not able to drive a nail or twirl a screw to 
build a contrivance of even the simplest nature. 

A girl can learn and comprehend to her own great 
satisfaction the physical principles involved in the 
operation of a telephone. To one who understands its 
construction, the telephone is never merely a_ con- 
venience and nothing more. Many of our high school 
girls, especially in their junior and senior years, oper- 
ate automobiles. A girl motorist cannot but have a 
greater interest In a machine whose construction she 
understands than in one of which she knows nothing. 
Every girl who drives a car should know at least a 
little about carburetors, filters, pistons, spark plugs, 
batteries and the other parts of an automobile. Such 
knowledge gives her a fee:ing of greater security. It 
may be of benefit to her in an emergency. She may 
avoid humiliating situations. Recently, on her first 
trip to New York, a high school graduate who was rid- 
ing in an elevated train innocently inquired what a 
third rail was. She had to be told how dangerous it is. 
Had she understood something of electricity she would 
have been spared considerable embarrassment. 

The woman in the home who uses electric irons, 
percolators, sweepers and other appliances can save 
many an hour’s time and much trouble if in her study 
of electricity she has learned something of switches 
and short circuits and resistance. Some housewives 
who are ignorant of the laws of electricity are extreme- 
ly frugal of light, and needlessly and unknowingly ex- 
travagant in their use of other electrical devices. The 
study of physics in high school would have taught them 
how to reduce their electric bills by economizing on the 
use of electric irons and other labor-saving devices 
without depriving themselves of the light they need. 

For these and other reasons, physics should be made 

Continued on Page Twenty-three 
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Father Nieuwland and His Work 


@ By George F. Hennion,. M.S. of Notre Dame) 
INSTRUCTOR IN CH™MISTRY, UNIVERSITY OF NOTRE DAME 


Just a little over 
fifty-seven years 
ago, on the four- 


teenth of February, 
1878, to be exact, aa 
the tiny village of 
Hansbeke, Belgium, 
suddenly became 
very much alert. In 
that humble and pi- 
ous community a 
birth was (and in- 
deed still is) a nota- 
ble event, an occa- 
sion of general con- 
cern and public re- 
joicing. Very soon 
the glad news was 
received by everyone 

it was a_emale 
child. And so the 
devout people re- 
turned to their la- 
bors in the field 
murmuring a prayer 
of thanksgiving; 
and while their 
hearts were glad 
their minds did not 
and could not know 
that this day a child 
had been born 
among them whose 
name would one day 
be heard round the 
world. 

The blood of pio- 
neers flowed in the The 
veins of the Nieuw- 
lands; so, though 
their child was only 
two years old, they 
left Hansbeke for distant America, never to return. It 
was indeed a long and perilous journey in those days, 
but it was not until they had reached South Bend, In- 
diana, several months later, that they unpacked their 
meager possessions to build a new home. 

It has been my good fortune on many occasions to have 
had the pleasure of meeting and talking with people 
who, as children, knew Father Nieuwland as a young 
boy. He was always a very active and very studious 
boy, they say, and in the parochial school which he at- 
tended he easily excelled in all his studies. He was 
never satisfied merely to know but wanted always to 
understand, Thus did he early develop the inquisitive 
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recent award of the Nichols medal to Father Nieuwland fo- 


achievements in the field of organic chemistry have brought him 
many other well deserved honors. toral Dissertation 


mental habits of the 
scientist. 
| 3 Having completed 
his grade-school edu- 
cation he gave heed 
to the religious zeal 
which flamed in his 
heart and enrolled 
in the seminary of 
the Congregation of 
Holy Cross at Notre 
Dame. Many happy 
days followed. The 
scholarly, religious 
environment and the 
unbounded opportu- 
nities to learn and 
to serve inspired the 
young man. In 1899, 
at the age of twenty- 
two, he received his 
A.B. degree from 
the University of 
Notre Dame. Then 
followed a period of 
several years spent 
in Washington. D. 
C., where pur- 
sued phi losophical 
and scientific studies 
at the Catholic Uni- 
versity of America. 

He was ordained 
to the priesthood in 
1903 and a year lat- 
er was awarded his 
Ph.D. degree by the 
Catholic University. 
retiring priest-scientist. His It is interesting to 
note that his Doc- 
was entitled Some 
Reactions of Acetylene. The young priest immediately 
returned to Notre Dame to join the science faculty of 
his beloved Alma Mater. Here he has labored most 
fruitfully ever since. 

Father Nieuwland’s work during the decade or so 
after 1904 was concerned primarily with botany. His 
vigorous mind found much to do. Not only did he im- 
mediately undertake a program of botanical research 
but he also turned his attention to book collecting and 
to the founding of a journal of natural history. I re- 
fer to the American Midland Naturalist. Father 
Nieuwland was not only the founder of this journal 

Continued on Page Nineteen 
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The Cosmie Ray Mystery 


@ By Roland Schafifert. Ph.D. (University of Cincinnati) 


INSTRUCTOR IN PHYSICS, DUQUESNE UNIVERSITY 


What are cosmic rays? Where do they come 
from? What effects do they produce? What is 
the extent of our present knowledge concerning 
them? What of the future? 

Dr. Schaffert discusses this new branch of 
physics in a simple, understandable way, giving 
information that every science teacher will want 
to have. 


The branch of physics which deals with what are now 
known as cosmic rays, first made its appearance about 
1910. The term “cosmic rays” originated some ten 
years ago when it was definitely established that these 
energetic and highly penetrating rays come from re- 
gions far beyond the earth’s atmosphere. Physicists 
have sailed around the world, climbed the highest 
mountains, descended into the deepest mines, and risked 
their lives in perilous stratosphere ascents in order to 
study these rays. In spite of the masses of data that 
have accumulated since their discovery, and the unceas- 
ing efforts of investigators, among whom are included 
such noted men as Millikan, Compton, Kolhérster, and 
others, many of the aspects of cosmic rays still remain 
a mystery. 

The inquisitive reader may ask: (1) What is the 
nature of the origin of these rays? 2) What is their 
place of origin? (3) What is the nature of the cosmic 
rays? (4) What effects do they produce? 

If we could give true answers to all these questions 
our efforts would be lauded by scientists the world over. 
The first three of these questions are still being de- 
bated. In spite of numerous theories and speculations 
nothing positive concerning them has as yet been estab- 
lished. We can, however, offer a definite, though not 
complete answer to the fourth question; but let us start 
at the beginning. 

To begin with, it is pertinent to compare the cosmic 
rays, at least in effect, with their nearest neighbors, 
the gamma rays of radioactivity and the X-rays pro- 
duced by the impinging of cathode rays upon an antica- 
thode. Gamma rays and X-rays are characterized by 
their high penetrating power and their ability to ionize 
gases. It it this latter effect which permits a direct 
measurement of the intensities of these rays. If the 
gas (or air) surrounding a charged electroscope is 
ionized, the electroscope begins to discharge; and the 
greater the ionization, the more rapid is the discharge. 
If gamma rays or X-rays pass through the gas sur- 
rounding the electroscope, the gas becomes ionized. 
The intensity of the rays is proportional to the degree 
of ionization, which in turn is proportional to the rate 
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of discharge of the electroscope. This instrument, 
then, can be used to measure the intensities of these 
rays. 

Up to 1910, no evidence of rays of penetrating power 
greater than that of the gamma rays of radium had 
been found. All the rays then known which were cap- 
able of penetrating metal walls and of discharging an 
electroscope, were interpreted in terms of radiations 
from radioactive substances in the earth’s crust, and 
radioactive emanations getting into the atmosphere. 
Also, prior to 1910, there was no evidence of penetrat- 
ing rays entering the earth from outer space. 

When, therefore, in 1910, the Swiss physicist Gockel 
took an electroscope to a height of 4,500 meters in a 
balloon and found that the rate of discharge was 
greater than that on the earth's surface, he had really 
discovered something new. From his results it was 
concluded that there are “rays at high altitudes com- 
ing in from above, originating either in the remoter 
regions of the atmosphere or else coming in from outer 
space." Which of these two possibilities was correct 
was not definitely determined until about 1925. 

The accumulated results of the work of Hess, Kol- 
hérster, v. Schweidler, Bowen, Otis, Cameron and Mii- 
likan® during the period 1910 to 1925 led to the con- 
clusion that these rays come from outer space, or the 
cosmos, hence the name “cosmic rays.” 


Penetrating Power 


In 1913 and 1914 Kolhérster ascended to a height of 
9,000 meters and found the discharge rate of his elec- 
troscope to be twelve or thirteen times that at sea level. 
This meant that the cosmic ray intensity had decreased 
more than 90° in passing through 9,000 meters of at- 
mosphere. From these results he calculated the ab- 
sorption coefficient of these rays to be about .55 per 
meter of water, about ten times as great as the pene- 
trating power of the most penetrating gamma rays 
(i. e. those emitted from Thorium “C”). 

Millikan, Otis and Cameron (1922-1925) measured 
the intensity of cosmic rays under water to a depth of 
fifteen meters and found them to be at least eighteen 
times as penetrating as the hardest gamma rays, a 
penetrating power amply sufficient to get through the 
atmosphere several times over Later Millikan and 
Cameron found rays fifty times more penetrating than 
the hardest gamma rays. The gamma rays from Thor- 
ium “C” are capable of penetrating six inches of lead. 
This means that the most penetrating cosmic rays yet 
found are capable of passing through 300 inches, or 25 
feet of solid lead. Such powerful rays must necessarily 
possess enormous energies. 


Energies of Cosmic Rays 


To measure atomic energies, the physicist has intro- 
duced a new energy unit, the “electron-volt.” It is de- 
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termined by the energy imparted to an electron by one 
electrical volt, and is equivalent to 1.59 x 10-12 ergs. 

Since the old absorption formulas do not hold true 
for cosmic rays, it is not possible to determine the en- 
ergies of these rays by the use of such formulas. In 
1929 Millikan and Anderson, however, designed an in- 
strument for measuring these energies directly. In 
order to understand the principle of this instrument 
more clearly, it may be well to discuss briefly some of 
the secondary effects of cosmic rays. The cosmic rays, 
themselves, are called primaries. When these rays en- 
counter the nucleus of an atom, positive and negative 
electrons are emitted, sometimes one at a time, some- 
times two; less often, whole showers of positive and 
negative electrons may be emitted. In addition to the 
electron showers, in some instances, sprays of large 
numbers of secondary rays (photons) of the same type 
as X-rays or gamma rays having relatively low ener- 
gies, are produced. In these nuclear encounters the 
cosmic ray imparts its energy to the nucleus. This en- 
ergy must be accounted for by the kinetic energy given 
to the positive and negative electrons, if these alone are 
emitted, and also by the energy imparted to the pho- 
tons, if any are produced. 

The measuring instrument, designed by Millikan, 
consists of a Wilson cloud chamber placed in a strong 
magnetic field. Cosmic rays passing through the 
chamber strike the nuclei of atoms and cause elec- 
trons (+ and —) to be emitted. The paths of these 
electrons can be photographed because of their ionizing 
effects within the chamber. Due to the influence of the 
strong magnetic field these paths are curved. Those 
of greatest energy have the least curvature, while those 
of relatively small energies have large curvatures. This 
permits a fairly accurate determination of cosmic ray 
energies. 

Anderson has found cosmic ray energies as high as 
from six to ten billion electron volts. The most pene- 
trating and most intense constituent of the gamma 
radiation from Thorium “C” has an energy of 2.62 mil- 
lion electron volts, less than one two-thousandths of the 
energy of the harder cosmic rays. It is not to be sup- 
posed, however, that all cosmic rays possess these high 
energies. As nearly as can be determined at present, 
the majority of these rays range in energy value from 
about 28,000,000 to 10,000,000,000 electron volts. 


Mode of Origin 


If we are to make any speculations as to the charac- 
ter of the process giving rise to cosmic radiation, we 
must of necessity presume that such a process is cap- 
able of producing energies of at least the same magni- 
tude as those possessed by these highly penetrating 
rays. Two hypotheses have been suggested: (1) The 
atom-building and annihilating process, and (2) the 
presence of a cosmic electric field capable of driving 
charged particles at enormous speeds. The atom-build- 
ing process is a special case of mass annihilation, and 
postulates the building up, somewhere out in space, of 
higher atomic weight elements out of hydrogen atoms. 
For instance the building up of a helium atom (atomic 
wt. 4) from four hydrogen atoms (atomic wt. 1.008) 


requires the annihilation of a certain amount of mass. 
If we apply Einstein’s equation, EMC’, for the equiv- 
alence of mass and energy, the building up of the re- 
maining elements of the periodic table from hydrogen 
would involve energies ranging from 28 million to 
1,800 million electron volts. This is sufficient to ac- 
count for the less penetrating components of the cosmic 
rays. According to this hypothesis it is necessary to 
postulate the complete annihilation of such atoms as 
lithium and carbon to account for the harder cosmic 
rays. This would give energies of seven billion and 
twelve billion electron volts respectively. 

Regarding the second hypothesis Millikan says: 
“The difficulties with a hypothesis of this latter kind 
are so great that I have, for the present, discarded it 
altogether as completely untenable.” 


Place of Origin 


In an attempt to determine the place of origin of 
cosmic rays scientists have directed their instruments 
toward the sun, the stars and the planets. They were 
unable to find differences in the intensities of the rays 
and concluded that the rays did not come from any of 
these sources. From measurements on the effect of the 
earth’s magnetic field, it was decided that these rays 
could not possibly originate in the upper atmosphere. 

In 1926 Millikan and Cameron took measurements in 
South America where they could get entirely out of 
sight of the Milky Way. 

They found no difference in the intensity of the cos- 
mic rays, and concluded that the rays do not come from 
any of the stars of our galaxy. The conclusion at the 
present time is that the cosmic rays come from “some- 
where” beyond the Milky Way. 


The Nature of Cosmic Rays 


We now come to our third question: What is the na- 
ture of the cosmic rays themselves? Here we have 
three possibilities: (1) streams of high-speed charged 
particles; (2) photons of the same nature as gamma 
rays; (3) a mixture of charged particles and photons. 

Three of the foremost American scientists, Dr. R. A. 
Millikan, Dr. A. H. Compton, and Dr. W. F. G. Swann, 
working on cosmic rays, have agreed that the third pos- 
sibility is in accord with experimental findings. They 
differ, however, as to the percentage of charged parti- 
cles in this radiation. Dr. Millikan gives the percent- 
age as fifteen or twenty, Dr. Swann would place the 
percentage at thirty-one, while Dr. Compton reports 
that all but a fraction of one per cent are charged par- 
ticles. The answer to this question, as well as to that of 
questions two and three must await further investiga- 
tion. 

Cosmic Rays and Life 


The earth is constantly being bombarded with cosmic 
rays, and no doubt millions of these rays pass through 
our bodies during a lifetime. It has been found that 
such rays as X-rays and gamma rays, in many cases, 
produce a marked effect upon plant and animal life. 
Sometimes the effect is constructive, sometimes de- 

Continued on Page Thirty-two 


THIRTEEN 


| | 
. 
} 


THE SCIENCE COUNSELOR 


Developing an Herbarium 


By Harold W. Werner. M.S. of Florida) 


PROFESSOR OF BOTANY, DUQUESNE UNIVERSITY 


Neither lack of time nor lack of money will 
deter the enthusiastic high school teacher of bi- 
ology from starting an herbarium for his school. 

Professor Werner’s very practical article de- 
scribes the several steps to be followed, indicates 
the difficulties that may be encountered, and 
shows how an exchange of specimens between 
schools can be effected. 


Every high school in which biology is taught should 
have an herbarium. Every high school can have one. 

Botany teachers in general recognize the important 
instructional value of the herbarium as a teaching de- 
vice, providing as it does throughout the whole year 
illustrative material for use in connection with the 
classroom work. Many instructors of high school bi- 
ology, however, are under the impression that they can 
afford neither the time nor the money necessary to pro- 
vide for their department a collection of pressed and 
mounted plants. 

So far as the outlay of money is concerned, the cost 
can be kept very low; and every enthusiastic teacher 
who wants to do so can find sufficient time to develop 
at least a small herbarium. Students may be encour- 
aged to help in the work. Odd hours can be employed 
to advaniage. The time and effort spent will bring in 
return not only many fine p-ant specimens, but a vital 
interest in nature for both teacher and student. 
Harned, in his Wildflowers of the Alloghenics, nicely 
sums up the value of studying nature by saying, “It 
provides a physical tonic, a mental stimulant, and a 
moral antiseptic.” 

Collecting 


The first and most enjoyable work in connection with 
the building of an herbarium is the collection of suit- 
able specimens. This is best begun in the early spring 
although, obviously, collections may be started at any 
time of the year. As the weather becomes warm, both 
teacher and student will enjoy getting out into the 
open. If field work is begun early, the progressive 
changes in the flora of any locality can be noted, and 
specimens can be gathered in the various stages of 
their growth. For many species this is very important, 
since identification is sometimes impossible without an 
examination of the plant in its different stages of 
growth. 

There are several methods for the handling of plant 
material in the field. An inexpensive but satisfactory 
procedure for carrying a small number of specimens on 
short trips is to use an old magazine of large size. As 
the specimens are collected they are placed between its 
pages. A handier method for the transportation of 
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freshly gathered plant material is to put it in a stand- 
ard collecting can or vasculum. Lining the vasculum 
with dampened sheets of newspaper keeps the air within 
it moist and prevents withering. Many collectors pre- 
fer to take portable plant presses into the field with 
them so that they may begin the pressing and drying 
process as soon as the plant material is gathered. This 
method yields excellent specimens; but the press is not 
easy to carry on long hikes, and considerable time is 
lost opening and restrapping the press for the placing 
of newly gathered plants. 

To a large extent, good judgment and experience 
must determine the amount and kind of material that 
should be collected. There are some general sugges- 
tions, however, that may be of service to the amateur. 

An herbarium should show as many characteristics 
as possible of each species. All these characteristics 
must be shown by the specimens which are fixed on 
sheets of mounting paper measuring about eleven and 
one-half by sixteen and one-half inches. It may be 
necessary to obtain specimens of certain plants at sev- 
eral different times to show characteristic stages of 
growth. Underground portions are often as impor- 
tant as aboveground portions. In some cases the fruit 
may be more important than the flower. Seeds may 
be required for a proper identification of a species. 
Basal leaves, when they differ from the other leaves, 
must surely be included in the mounted specimens. 
When the identity of a plant is unknown, it is worth 
while to collect extra specimens for dissection. If it is 
planned to build up the herbarium by an exchange of 
specimens with other collectors, additional material 
must be gathered for that purpose. 


Identification 


The determination of the generic and specific names 
of unknown plants may give considerable trouble to 
the untrained taxonomist, but help is usually near at 
hand. Every community has its local botanists, ama- 
teur or professional, who have a wealth of information. 
Botanical societies are always glad to aid those inter- 
ested in the study of plants. State and federal em- 
ployees, such as botanists in colleges and agricultural 
departments, will usually be glad to help with the iden- 
tification of difficult specimens when their aid is sought. 
Botanical museums with their herbaria offer valuable 
assistance. 

Before seeking help, however, the collector should at- 
tempt to make his own identification by referring to a 
flora or guide. To determine the anatomical features 
described in these manuals it is often necessary to use 
a magnifying lens. Among the better known floras 
are: Robinson and Fernald—Gray’s New Manual of 
Botany, Ted. (American Book Co.); Britton and Brown 

Illustrated Flora of the Northern United States and 
Canada, 3 vols., 2ed. (Charles Scribner’s Sons); Small 
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Collecting 


THE VASCULUM. Designed for 
the efficient transportation of 
plant specimens from field to 


laboratory. 


Pressing 


@RIGHT 


PLANT PRESSES. ZJn the s‘andard press, pres- 
sure is applied by tightening the straps. The im- 
provised press on the left shows how layers of 
cotton can be used in the drying pile to equalize 


the pressure. 
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FINISHED SPEcI- 
MENS. The center 
specimen shows the 
important apical 
portion of a_ tall 
plant. The two end 
sheets show com- 
plete plants. 
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Manual of the Southeastern Flora, 3ed. (The Sci- 
ence Press Printing Co., Lancaster, Pa.), 

The first two floras mentioned cover largely the 
northern and eastern quarter of the United States; the 
third deals only with the southeastern portion of the 
country. For work on cultivated plants, Bailey's 
Standard Cyclopedia of Horticulture, published by the 
Macmillan Company, is a necessity. 

Besides the more complete floras, there are many 
smaller works of considerable value. Some are pre- 
fusely illustrated with colored pictures of plants and, 
in general, they appeal to the amateur or semi-profes- 
sional botanist. For the most part these guides cover 
a restricted area and a limited number of plants. In- 
formation concerning this group of publications can 
best be obtained from librarians and botanists in the 
collector’s community. 

Labels bearing the scientific name, place of collection, 
name of collector, name of person identifying the speci- 
men, and the date of collection should be made out at 
the time of identification. If the identity of the speci- 
men is not established immediately on returning from 
the field, a label is prepared, omitting the plant name. 
These identifying labels are placed between the drying 
blot.ers along with the proper specimens. 


Pressing and Drying 


The pressing and drying of the green plants is a 
simple operation but it is perhaps the most important 
step in the preparation of good herbarium specimens. 
A plant press may be used if one is available. If not, 
good results are obtained by placing the plant material 
between pieces of blotting paper, arranging these in 
small stacks, and covering the stacks with a board 
which is held down by a rather heavy weight. Two 
especially important points must not be overlooked. 
The first is to orient the various plant organs so that 
the specimen will show its important characteristics; 
the second is to dry the material rapidly in order to 
preserve, as far as possible, the natural colors of the 
fresh material. Both results are easily attained—the 
first by careful manipulation of the plant during the 
pressing, and the second by the frequent changing of 
blotters. As a general rule, specimens should be trans- 
ferred to dry blotters twice during the first day, and 
once daily thereafter until the material is dry. When 
dealing with succulent forms, the bibulous paper must 
be changed oftener. This renewing of blotters can be 
done more rapidly and easily if small and delicate 
plants are placed between sheets of newspaper and 
kept there during the whole drying process. The neces- 
sary pressure for drying the specimens is obtained by 
tightening the straps on a regular plant press, or by 
the use of a heavy weight (pail of sand) placed on the 
board which covers the pile of drying specimens. If 
regular botanical drying blotters are not available, dry 
newspapers make a fair substitute. 


Mounting 


When the plant material is thoroughly dry, it is 
mounted on botanical specimen sheets. Only one spe- 
cies, though often more than one specimen, is placed 
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on each sheet. The material is best fixed to the sheets 
by using liquid glue and applying pressure. The speci- 
mens should be carefully placed before the glue sets. 
Portions of the plant which are apt to pull loose are 
further fastened by the use of adhesive cloth strips or 
glued strips of heavy paper. The appearance of the 
mount and its value are determined to a large extent 
by the care used in collecting and pressing the plant 
material. 
Labeling 

The labeling of the specimen sheets, which follows 
mounting, is a simple process. All that is required is 
to affix in the lower right hand corner of the specimen 
sheet a label bearing the information that was assem- 
bled at the time of identification. Where serious work 
is carried on, it is well to keep a special field notebook 
describing the habitat and other important data con- 
cerning each specimen. When this is done, the note- 
book pages and the specimen sheets should bear cor- 
responding numbers. If desired, this information may 
be written directly on the specimen sheet, thus elimi- 
nating the notebook. 

Storing 


The species are finally arranged alphabetically in 
special manila folders called genus covers. All the 
members of one genus are placed in the same genus 
cover, and the generic name is printed on the lower 
right hand corner of the front cover. The folders are 
then commonly arranged according to the system of 
Engler and Prantl, which is the system used in most 
floras. 

Specimens should finally be stored in insect-proof 
cases, although a small herbarium can well be housed 
in drawers or boxes. The plant material must be kept 
in the dark to preserve its color. Insect attack is pre- 
vented by fumigating the boxes or drawers with carbon 
tetrachloride from time to time, or better still, by keep- 
ing dichloricide crystals in the nearly air-tight speci- 
men case. 

Once started, the school herbarium will develop with 
surprising rapidity. A collector can help himself in 
many ways by becoming affiliated with his local bo- 
tanical society. If there is no organized group of this 
sort in his locality, he may find it to his advantage to 
organize one. 


This journal will be glad to help teachers who be- 
come interested in herbaria. A wide variety of speci- 
mens for each school is to be desired. Since plants 
which are very common in one region may be very dif- 
ficult to obtain in another, exchanges between schools 
are to be encouraged. In order to help bring about 
such friendly relations between our schools, THE Sct- 
ENCE COUNSELOR, in its December issue and once annu- 
ally thereafter, will publish a list of Catholic high 
schools in various parts of the country which have 
mounted and labeled specimens for exchange. Direct 
contacts can then be made between the schools. 

Those progressive schools that care to participate in 
an exchange of this nature should so inform the Editor 
before November 1, 1935. 
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Sceienece Courses 


Brief Notes on This Year's Offerings 


During the summer of 1935 most of the outstanding 
Catholic colleges and universities of the East will con- 
duct standard courses in all their more important de- 
partments, including the three major science fields with 
which we are particularly concerned. The courses 
offered during the summer session are usually chosen 
especially to fit the needs of the many teachers who are 
unable to carry on advanced study during the school 
year. Some colleges add specialists to their staffs, but 
in most schools the regular college faculty is used. The 
courses carry the usual college credit. 

Many of our readers are prospective summer students 
who will want to have information concerning the col- 
‘egiate courses in science which are to be had either 
locally or at a distance. To help them, THE SCIENCE 
COUNSELOR has examined the summer session announce- 
ments of a number of Catholic colleges in the East, and 
presents here a brief account of some of the opportuni- 
ties, in both the graduate and the undergraduate fields, 
that are open to the teachers of science in the Catholic 
secondary schools. 

Our list of colleges is necessarily far from complete. 
Scme requests for information remain unanswered. 
In a few cases the summer program had not been com- 
pleted ear:y in May when this issue went to press. 
Every school, however, which supplied the necessary 
information, is mentioned in this brief survey. 


An educational tour of the Catholic collemes may well 
begin in New England. Here BOSTON COLLEGE has 
the field practically to itself. Boston’s many places 
of historical interest and its agreeable climate as well 
as the pleasant location and excellent equipment of this 
school make study here attractive. Graduate work is 
conducted, and research is directed in chemistry and 
physics. The usual undergraduate courses in these 
fields are also offered, as well as courses in chemical 
bibliography and chemical biography. Botany is the 
only course to be given in the department of biology. 
A methods course in junior high school science is listed. 


In Rhode Island, PROVIDENCE COLLEGE p!ans to 
give elementary courses in biology and general physics 
only. 


Studying in a great metropolis has many advantages. 
In New York City, as is to be expected, are to be found 
summer science courses in great variety, in both the 
graduate and undergraduate divisions. Practically any 
kind of specialized science course that one desires may 
be had at one or another of New York’s great schools. 


in Catholic Summer 
Schools in the East 


FORDHAM UNIVERSITY will attract many students 
by its outstanding courses in a number of the sciences. 
Valuable graduate courses are here available. Special 
work and research are offered in botany and zoology, 
as we.l as advanced courses in mammalian anatomy, 
entomology and histology. The chemistry department 
lists advanced courses in the physical, organic and 
physiological fieids. Many courses in physics are an- 
nounced. “Methods” courses in biology and chemistry 
will be given. 


MANHATTAN COLLEGE, and ST. JOHN’S UNI- 
VERSITY in Brooklyn also provide courses in the 
graduate field, as well as the usual undergraduate 
courses in physics, chemistry, and biology. In the out- 
lying districts several smaller Catholic colleges present 
elementary science courses. 


Up-state in New York, ST. BONAVENTURE COL- 
LEGE will direct a rather extensive group of under- 
graduate science courses. School hygiene, comparative 
anatomy, physiology, histology, and nature study are 
offered by the department of biology, which also lists 
the usual elementary courses in its field. Inorganic 
and organic chemistry and qualitative and quantitative 
analysis are to be taught. The physics department will 
give courses in optics, and electricity and magnetism 
in addition to a course in general physics. Valuable 
methods courses in physics and biology will discuss 
the problems confronting the high school teacher of 
these subjects. 


CANISIUS COLLEGE is splendidly located in the 
Buffalo district. Here students will be received for the 
usual elementary courses in biology, botany, zoology, 
physics, and chemistry. A course in the chemistry of 
food and nutrition will be of interest. 


Traveling to the south we find that Pennsylvania 
provides numerous opportunities in science for the 
summer student. VILLANOVA COLLEGE announces 
graduate work in atomic physics and physical optics, 
as well as more elementary courses in general biology, 
histology, inorganic and organic chemistry and physics. 
A methods course in secondary school science and a 
course in educational biology are also to be given. 


ST. THOMAS COLLEGE at Scranton in the anthra- 
cite region, will limit its summer offerings in the 
sciences to general biology, inorganic and organic 
chemistry, quaiitative and quantitative analysis and 
general physics. ST. FRANCIS COLLEGE, beauti- 
fully located in the mountains at Loretto, will teach 
elementary physics, chemistry and biology. 


The COLLEGE MISERICORDIA, located at Dallas, 
restricts its science offerings to general biology and 
physics. At beautiful SETON HILL COLLEGE in 
Greensburg, the student may elect courses in phy- 
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siology, zoology, organic and inorganic chemistry or 
general physics. Its methods courses in the teaching 
of physics and chemistry will be helpful. The course 
in modern physics should interest teachers of physics. 


As a great industrial center, Pittsburgh is especially 
interesting to the student of chemistry. Here 
DUQUESNE UNIVERSITY provides opportunities for 
advanced study in physics and chemistry. Spectro- 
scopic analysis, experimental physics, and snythetic or- 
ganic chemistry are announced. Other advanced 
courses may be had on request. Courses in elementary 
electron theory, iight, general physics, botany, zoology, 
general physiology, inorganic and organic chemistry 
and qualitative and quantitative analysis will be given. 
The university is featuring three practica] courses in 
the best methods of teaching of physics, chemistry, and 
biology in the high school, MOUNT MERCY COL- 
LEGE will give courses in general biology and quan- 
titative analysis. 


At the great CATHOLIC UNIVERSITY in Washing- 
ton, D. C., the student may choose from the wide 
variety and great number of courses in both the grad- 
uate and undergraduate fields, that are offered in many 
departments. In the department of biology, a single 
course for graduate students only, five courses for 
undergraduates, and nine courses open to students of 
both groups, are listed. The chemistry staff presents 
a course in chemical thermodynamics for graduates 
only, six undergraduate courses, and four courses of 
more advanced character. The physics department of- 
fers no courses limited to graduate students alone. It 
does, however, provide the usual undergraduate courses 
as well as more advanced courses in heat and modern 
physics. A course in glass blowing should be of prac- 
tical benefit to workers in physics and chemistry. A 
course in elementary science for teachers, will discuss 
the problems of science teaching in the elementary and 
secondary schools. Interesting courses may be selected 
from the offerings of the departments of geology and 
anthropology. 


The teachers in the South will be attracted to 
LOYOLA UNIVERSITY in New Orleans by its well- 
taught courses in botany, zoology, bacteriology, his- 
tology, embryology, and micrology, general and organic 
chemistry, quantitative analysis and elementary phys- 
ics. 


Far to the north in Cincinnati, the TEACHERS’ 
COLLEGE OF THE ATHENAEUM OF OHIO will 
offer to its registrants general biology and botany. 


XAVIER UNIVERSITY at Cincinnati has on its pro- 
gram interesting courses in general biology, compara- 
tive anatomy of the vertebrates, embryology, and com- 
parative physiology. Its offerings in chemistry are 
limited to organic and general inorganic chemistry. 
No classes in physics are scheduled. ST. MARY’S OF 
THE SPRINGS COLLEGE at East Columbus will teach 
general botany and qualitative analysis. 


Many teachers will take advantage of the excellent 
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summer courses offered by the UNIVERSITY OF 
NOTRE DAME. The highly developed department of 
biology announces the usual undergraduate courses, 
together with such courses as personal and community 
hygiene, elements of immunity, and physical anthro- 
pology. Courses in general cytology and tie systematic 
zoology of the invertebrates are listed in the graduate 
field, as well as research in bacteriology, zoology and 
botany. 


The committee on graduate instruction of the Ameri- 
can Council on Education recently approved Notre 
Dame’s department of chemistry as being sufficiently 
well staffed and well equipped to warrant granting the 
doctorate in chemistry, a distinction accorded to no 
other Catholic university. This distinction, and Father 
Julius A. Nieuwland’s fame as a successful research 
worker will attract students to Notre Dame's chemistry 
department. As may be expected, unusually fine fa- 
cilities for research are provided. On the program are 
advanced courses in organic and physical chemistry, 
the history of chemistry, and differential calculus as 
applied to chemistry. 

In the physics department graduate work will be 
offered in physical optics, relativity, radio, mathe- 
matical physics, and the mathematical theory of elec- 
tricity and magnetism. 


The UNIVERSITY OF DETROIT announces grad- 
uate courses in embryology, heredity and evolution. 
Research is conducted in biology. The usual under- 
graduate courses in chemistry are scheduled, with an 
advanced course in biochemistry. In physics, graduate 
work may be done in heat, physical optics and special 
problems. 


Beautiful MARYGROVE COLLEGE in Detroit offers 
biology, entomology, physiology and hygiene, bacter- 
iology, organic and inorganic chemistry, general physics 
and modern physics. 


NAZARETH COLLEGE at Nazareth, Mich., should 
receive numerous applications for admission to its 
classes in health education, local flora, general phy- 
siology and general biology. The COLLEGE OF ST. 
BENEDICT at St. Joseph, Minn., offers only biological 
technique, the anatomy of vascular plants and general 
inorganic chemistry. 


An unusually attractive summer program is_ pre- 
sented by MARQUETTE UNIVERSITY'S department 
of botany. It includes valuable courses that are taught 
in only a few colleges. Included among them are ad- 
vanced botany, the identification and classification of 
trees and shrubs, the identification and classification of 
seed plants, morpho'ogy of the algae, advanced cytol- 
ogy, heredity and evolution, special methods and prob- 
lems in biological technique, and a seminar in botany. 


The chemistry department has arranged an interest- 
ing schedule. It includes a course in the methods of 
teaching chemistry, and advanced work in inorganic 
preparations, water analysis, iron and steel analysis, 
advanced organic chemistry, organic technical analysis, 
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physical, and industrial chemistry, alkaloids, the history 
of chemistry, selected topics, and a seminar. 

The department of physics will give elementary work 
in general physics only. 


Those teachers who find Chicago a convenient city 
in which to spend the summer vacation are fortunate, 
for LOYOLA UNIVERSITY and DePAUL UNIVER- 
SITY both provide first-rate instruction in science. 
Numerous graduate courses are announced. DePaul 
University lists a special methods course in the teach- 
ing of science. Opportunities are provided by the same 
school for research in chemistry. Courses in physical, 
and physiological chemistry and organic analysis are 
scheduled. The physics department is to give advanced 
courses in heat and in modern physics. The biology 
department presents genetics and eugenics, bacteriol- 
ogy, angiosperms, micro technique, educational biology, 
and the anatomy and physiology of the cat. Loyola 
University wili teach general botany, general biology, 
inorganic and organic chemistry and organic analysis. 


ST. LOUIS UNIVERSITY provides a tempting array 
of courses for those who seek either graduate or under- 
graduate instruction. The graduate courses will in- 
clude inorganic chemistry, molecular physics, spec- 
troscopy and advanced physical optics. Research may 
be undertaken in several fields. A number of courses 
in the departments of geology, geophysics and as- 
tronomy are inviting. Many teachers, however, will 
be attracted by the excellent courses in human anatomy 
dissection, bacteriology, immunology, biochemistry, 
genetics, introduction to paleontology and introduction 
to animal behavior. 


Students at NAZARETH COLLEGE at Louisville, 
Ky., may elect to study human anatomy, inorganic 
chemistry, quantitative analysis or general physics. 


COLUMBIA COLLEGE at Dubuque, Ia., schedules 
inorganic chemistry, animal biology, and advanced 
physics. 


Situated at Omaha, the CREIGHTON UNIVERSITY 
puts its excellent facilities at the disposal of those who 
are interested in courses in biology, entomology, ge- 
netics, general physics, or the usual undergraduate 
courses in chemistry. 


NOTE While The Science Counselor has taken great care in the 
compilation of the information here presented, it does not accept 
responsibility for the accuracy or completeness of its account. 
Changes in program are often made by colleges, for good reason, 
after the public announcement of their offerings has been made. 
Additional classes are often formed when a demand for them is 
evidenced ; other courses may be dropped because of light regis- 
tration. 

Prospective students who are interested in any special course or 
in any particular school should not depend wholly upon the infor- 
mation contained in this brief account. They should communicate 
with the school. 


Father Nieuwland and His Work 
Continued from Page Eleven 


but he served as its editor for twenty-five years. Aside 
from his work in chemistry he stands among the pre- 
eminent in this country today as a systematic botanist. 
His herbaria and botanical library are consulted by re- 
search botanists the world over. 

As time and facilities developed, Father Nieuwland 
gradually returned to chemistry, a field which today 
occupies practically his entire time. His work in chem- 
istry has been concerned primarily with the synthesis 
of new and useful compounds from unsaturated hydro- 
carbons, especially from acetylene. Dozens of scien- 
tific papers have been published from his laboratory 
dealing with researches in acetylene, olefin and boron 
chemistry. 

Father Nieuwland’s best known chemical work is 
probably that concerned with the catalytic polymeriza- 
tion of acetylene, for this work led to the development 
of the modern synthetic rubber, “Duprene.” His fun- 
damental contribution to this discovery was the devel- 
opment of a catalytic mixture which easily and eco- 
nomically converted acetylene to two important com- 
pounds, monovinyl acetylene and divinyl acetylene. 
This work was discussed before the Organic Chemical 
Symposium at Rochester, New York, in December of 
1925. Representatives of the E. I. duPont de Nemours 
and Company immediately became interested and ar- 
rangements were completed whereby they might add 
their facilities to the development of these acetylene 
polymers. After several years of very careful study it 
was found that hydrogen chloride could be easily re- 
acted with monovinyl acetylene to yield a new com- 
pound which was subsequently called “Chloroprene.” 
The latter compound readily polymerizes to “Duprene,” 
a practical and economically feasible synthetic rubber. 

Father Nieuwland has received many honors in rec- 
ognition of his relentless and fruitful scientific re- 
searches. He was Secretary of the Organic Division of 
the American Chemical Society in 1924-5, Chairman of 
the same in 1925-6, and was elected to membership in 
the honorary biological society, Phi Sigma, in 1923. He 
served as Vice President of the Indiana Academy of 
Science in 1929 and as President of the Academy in 
1934. In 1932 Father Nieuwland received the More- 
head Medal of the International Acetylene Association. 
This year the American Institute of the City of New 
York bestowed upon him the American Institute Medal. 
Very recently the New York Section of the American 
Chemical Society awarded him the William H. Nichols 
medal for 1935. 

At the present time the work in organic chemical re- 
search in progress at the University of Notre Dame is 
concerned with three distinct topics: addition reactions 
of the olefin hydrocarbons, the reactions and properties 
of the alkyl acetylenes and the chemistry of boron tri- 
fluoride and related boron compounds. These three 
fields are intimately related, for the boron compounds 
have been found to exhibit marked catalytic properties 
in both the olefin and acetylene reactions. 
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A Medical Expedition to 
Eskimo Land 


Continued from Page Five 


dren running wildly back and forth, waving and shout- 
ing, “An umiak! An umiak!l” “A boat is coming!” 
To them our arival was a real event. Rarely do 
strange boats sail in those waters, and more rarely still 
do white men visit there. 

When we landed, we were greeted by Father Hubert 
Post, S.J., and Father Paul Deschout, S.J. Our work 
kept us at Akulurak for eight days. During this time 
we were accorded every consideration by the Fathers, 
by the Sisters who are of the Ursuline Order, and by 
the boys who ranged from eleven to seventeen years of 
age. We became very much attached to the children, 
especially to two of the little boys, Kununak and 
Chunarhkak. We should like to have found it pos- 
sible to bring them home with us. The children are, 
however, very, very happy in the missions which have 
taken the responsibility of caring for these little folk 
who have been left homeless by disease and epidemics. 
As we left Akulurak I realized more keenly than be- 
fore what a fine work can be carried on by a few godly 
people. 

At the time of our visit Brother Murphy and the 
older boys were some three hundred miles further up 
the Yukon gathering their wirter’s supply of fuel. 
They gather the wood, build it into rafts, and float it 
down the river to the Mission. The Eskimos in this 
vicinity depend upon driftwood which is very scarce. 
It is this lack of fuel more than anything else that has 
forced the Eskimos to build their small one-room houses 
or igloos. These are fashioned of driftwood and sod, 
or of driftwood and walrus skins, and not of ice or 
snow as many people believe. An igloo that is not more 
than eight or ten feet square and about five feet high 
often accommodates as many as ten people. Under 
such living conditions one cannot expect to find clean- 
liness. The Eskimos of this part of Alaska are a filthy, 
unkempt, and unhealthy people. 

In striking contrast with the homes of the natives, 
the buildings of St. Mary’s Mission are large, well- 
built, two-story frame structures. Their foundations 
are laid on solid ice which is constantly shifting its po- 
sition. Consequently continual reblocking and repair- 
ing are required to prevent the buildings from _ be- 
coming distorted. The buildings are connected by 
board walks, for if one walks in the tundra it is neces- 
sary to wear shoe pacs since at every few steps one 
sinks ankle deep in water. 

Eskimo Customs 


At Akulurak we ate salmon in its most palatable 
forms. We never knew that fish could be so delicious 
or so plentiful. By means of two fish wheels the Mis- 
sion catches its year’s supply, 10,000 fish, in three days. 
Most of these are sun dried. 

During the winter months dried fish is the chief food 
of the Eskimo and of his dog as well. To prepare a 
fish for the drying rack, the entrails, head, and back- 
bone are removed by a few quick strokes of a sharp 
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knife. In this operation great care is taken not to 
separate the two sides completely, but to cut within an 
inch or so of the tail. The fish is then thrown over a 
pole and hung in the sun to dry. The process requires 
several weeks, during which time the fish loses about 
four-fifths of its original weight. 

The natives throw the entrails, backbones and heads 
into a hole in the ground and cover them with weeds 
and a few shovelfuls of earth. If there is a shortage 
of food before the next fishing season, they use this 
decomposed mass not only for their dogs but also for 
themselves. In fact we saw Eskimos eating this re- 
pulsive food when fresh fish were plentiful. When we 
asked them why they ate it, they smiled and said, “All 
the same like sauer kraut.” 

Near Akulurak we found several native cemeteries. 
In some of these the bodies had been wrapped in rein- 
deer skin and tied to the tops of willow bushes to keep 
the dogs away from them. In others the corpses had 
been forced into short wooden boxes which had been 
set on the surface of the ice. Only in the mission 
graveyards did we find the coffins buried. 

From Akulurak, we went to Old Hamilton, and from 
there on to St. Michael, an old deserted town built 
from timbers brought from Asia. Here, by discover- 
ing water hemlock, we disproved the common belief 
that A:aska has no poisonous plants. We were told 
that larkspur, lupine, death camas, and monk’s hood 
were also to be found. 

On July 24, we arrived in Nome, the metropolis of 
the Northwest. The town then had a population of 
1,310, over half of whom are Eskimos. Here we did the 
greater part of our research, working with the King 
Island Eskimos, with those from the Little Diomedes 
and Cape Prince of Wales, and with the Nomites. 


King Island Eskimos 


A major objective of our trip was to make a study 
of the King Island Eskimos; so we were delighted to 
find them at Nome on their annual three months’ shop- 
ping trip. We had been told that they were an isolated 
tribe of veritable giants. We hoped that these reports 
were true, and that we could learn something specific 
concerning their foods or inheritance that would ac- 
count for their unusual size. 

They had established their camp about a mile and a 
half east of the city, and there we found them, the men 
carving ivory and the squaws sewing and preparing 
food. One of the most interesting articles of clothing 
that we saw the women make is the mukluk, or Eski- 
mo shoe. The lower part of the mukluk is made of 
walrus skin, which requires hours and hours of chew- 
ing to soften and shape it so that it will fit the foot 
properly. Good teeth are the first requisite of an Es- 
kimo bride. 

King Island, which lies in the Bering Sea about forty 
miles northwest of Nome, is not an island in the ordi- 
nary sense of the word, but a great rock over a mile 
long, three-quarters of a mile wide, and nine hundred 
feet high. On one of its steep sides is the King Island 
village. In 1900 this village had a population of 650, 

Continued on Page Twenty-two 
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2 MICROSCOPES THAT ANSWER ALL 
NEEDS OF ELEMENTARY SCIENCE --- 


These two microscopes amply fulfill all requirements of elementary laboratory 
work. They are sturdily built to withstand the strenuous use to which they 
are subjected to by students unaccustomed to using them. 


B. & L. Microscope HH. Identical in pro- This FB Microscope maintains unquestion- 
portions with the B. & L. Laboratory Micro- ably its precision in the hands of inex- 
scope (Type H), the HH Microscope trains perienced students. Optically and mechan- 
the student in the use of a professional in- ically, it meets all class room requirements. 
strument. All equipment is standard, in- Features: Standard size, coarse and fine 
cluding eyepieces and objectives. Extra adjustments, double revolving nosepiece, 
large stage, rack and pinion, coarse and fine standard objectives and eyepieces, and disc 
adjustment and accommodations for 1.20 diaphragm are some of the features of th's 
N. A. Abbe Condenser. class room microscope. 


For complete details on these two microscopes write to Bausch & Lomb Opti- 
cal Company, 696 St. Paul Street, Rochester, N. Y. 


| FOR YOUR GLASSES, INSIST ON Bal 
ORTHOGON LENSES AND B & L FRAMES 
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ey but an epidemic killed 600 of the inhabitants almost % 
over night. No one seems to know just what the na- 
65 - — ae eee ture of the disease was. The 50 who were spared have 
=" Ss increased in number until now there are 166 natives on 
— 3 the island. The only white man there is Father Bellar- 
= mine Lafortune, S.J., their beloved priest. 
é oo tt == x The other tribes we found in Nome had come for 
=< 
& T= the same purpose as had the King Islanders, for while 
ro = the Eskimo uses primitive tools for carving ivory, 
- ee ‘atching fish, and for hunting many animals, a rifle is 
= always a part of every Eskimo’s hunting equipment. 
$ ~ He smokes the white man’s tobacco, drinks his coffee 
2 and tea, eats his sugar and flour, and in the summer 
are : E time, wears his clothing. However, so far as we were ; 
= able to observe, he has a violent dislike for the white 
2 man’s soap. It was conspicuous by its absence. 
Ps ae Late in the summer, after our work had been com- 5 
c 3 a pleted, we left Nome on the “SS. Victoria” which was 
33 é a Stare] = returning from a special cruise to the ice pack and 
ss ; = Siberia. Ours was the last boat to call there before 
the September fire which destroyed practically the 
esee whole city. From Nome we sailed to Dutch Harbor, on 
Ze = = ~ by the way of Seal Rocks, Ten Thousand Smokes, Ko- 
diak Island, “Father Hubbard Land,” the Columbia 
g| — % = a = a Glacier, and down the inside passage to Seattle, arriv- 
mite ce . 
= = » Medical Research 
= == z = z 5 = Our medical research took us in‘o many of the more 
~ - = 
=~ < 2 < e a & remote parts of Alaska, and gave us an opportunity to 
a study the Eskimo in his own environment. In the main, 
2 PR S AA we confined our studies to children, as we were particu- 
mls = larly interested in their health status. Our major stud- 
& = = The taking of about sixty physical measurements 
= a Taking samples of blood from these children to be 
& = - = os analyzed in our laboratories for inorganic con- 
=) a < < ry = stituents such as iron, calesum, copper, ete 
Ss E Testing the Eskimo children’s susceptibility to 
tuberculosis by means of the Mantoux test 
- Giving the Schick test for susceptibility to 
>> 2a 7 Giving the Dick test for susceptibility to searlet 
- Taking basal metabolisms whenever possible 
— = = a=, Studying the diet of the Eskimo, taking the Eski- 
mo’s blood pressure, and gathering mortality 
Dr. Victor E. Levine of the Creighton University 
fa School of Medicine, the head of our expedition, deserves 
great credit for the care and thorovghness with which 
EES 
i 2. sts each test was made. The work was not new to him for 
sane he had previously spent many months among the Eski- 
mos of Labrador and Greenland. 
‘ Er. 2 We found that 97.3 per cent of the children tested for 
susceptibility to tuberculosis gave a positive reaction. 
2 | =e% In many cases these reactions were stronger than those 
“axe S882 S223 3222) 33% 
23 a= 8 Sao saa SSSSi cs t designated by a plus 4. We were told that 50 of the 
~ | an? 65 girls in the mission school at Akulurak had had pul- 
= ° ° 
f= monary hemorrhages at some time during their lives. 
#2 3 We saw many children in the last stages of tubercu- 
= < losis. It was the predominant disease in every village 
“ 4 1% 2 4 — we visited. At present it is the chief cause of Eskimo 
deaths. Twenty-five of the 26 people buried in the 
little cemetery at Akulrak had died of it. All were 
Zanes & children or young adults. 
81.3 per cent of the Eskimo children gave a positive 
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reaction to the Dick test for susceptibility to scarlet 
fever. About 80 per cent of them gave positive reac- 
tions for susceptibility to diphtheria. If an epidemic of 
either of these diseases should enter Eskimo land, hun- 
dreds of children would die unless they could be immun- 
ized. 

We found no “pot bellies” among the Eskimos, rick- 
ets appearing only among the white children who used 
neither seal nor cod liver oil. 

The King Island Eskimos are taller and huskier than 
those of the lower Yukon, but they are by no means 
giants. We found other tribes from farther north just 
as robust and strong as they. Differences in stature 
may be due to either of two factors, heredity or diet. 
A comparison of physical measurements seems to indi- 
cate that the Eskimos of the lower Yukon are more of 
the oriental type. The difference in diet is due to the 
fact that seal oil is plentiful along the Bering Sea, but 
it is very scarce on the lower Yukon. 

Dr. Levine, who is greatly interested in the food of 
the natives, made a number of interesting and valuable 
observations. He was able to refute the theory that 
the eating of meat causes high blood pressure, by show- 
ing that the average Eskimo has a blood pressure of 10 
to 20 points below that of the white man, despite the 


fact that he lives almost wholly on proteins. 
Mortality Statistics 


An examination of the available death records 
showed plainly that the Eskimo must keep his blood 
pure if he would survive. The average spans of life 
for Whites and Eskimos in the Nome and St. Michael 
precincts, 1916-1933, were: 

White race 53.6 Years 
Eskimos “nz 
Half-breed Eskimos 9 
Natives (Eskimos and Half-breed Eskimos) 23.7 

Almost every child with whom we came in contact 
had a “head cold.””. Pneumonia exacts a great toll of 
lives each year. The influenza epidemics of 1918 and 
1931 were so severe that in some cases entire villages 
were wiped out. 

The mortality statistics which we were able to 
gather, have been combined in Table I. This shows the 
actual and relative mortality from important causes 
among the Eskimos, half-breed Eskimos, and the White 
population of the Nome and St. Michael precincts. In 
Table II the figures for the epidemic years, 1918 and 
1931, were omitted. 


Should Girls Study Physies ? 


Continued from Page Ten 
available in our high schools for girls as well as for 
boys. The practice in some schools of dropping the 
course when there are no boys in the class is greatly 
to be deplored. In some girls’ high schools, a course in 
general science is now offered in place of physics. This 
is unfortunate. General science may be a delightful 
introduction to the elementary principles of science but 
it cannot be expected to furnish the mental discipline 
that is provided by physics. Neither is it acceptable as 


a unit in satisfaction of the science requirement of the 
State of other certifying agencies. Physics, on the con- 
trary, is not only approved by these agencies, it is rec- 
ommended. It should therefore be retained in the 
course of study even if it is offered only as an elective 
in the junior, or, preferably, in the senior year. 

Some administrators complain that the laboratory 
equipment is so expensive that they cannot afford to 
supply it for girls. They point out that but one lab- 
oratory science is required for entrance to college, and 
that their schools are already equipped for chemistry. 
That may be true. No school, however, should be sat- 
isfied with providing mere essentials; and no girl stu- 
dent should be deprived of the opportunity to choose 
the science which will be most agreeable to her. 

The argument that physics is not a definite require- 
ment for college entrance is sometimes used in an at- 
tempt to justify the failure to offer this subject. Such 
thinking indicates a false belief that physics is only 
for those who are preparing for college, a group that is 
always in the minority in our high school classes. The 
direct opposite is true. The girl who goes to college 
has an opportunity to include physics in her college 
course, but the one who cannot continue her studies be- 
yond the high school loses her only chance to study the 
physical laws of nature when physics is not included in 
the curriculum of the high school which she attends. 
Brother Felix, F. S. C., says, “Let the student get some 
inkling of the universe and incidentally let him 
strengthen his belief in the God who has made all 
things with number, weight, and measure.” That ad- 
monition applies to girls as well as to boys. 

It is true that expense must be considered. Some of 
the necessary apparatus is costly, but there is less in- 
dividual equipment needed for a satisfactory course 
than is commonly supposed. Much of the apparatus 
is simple and can be easily procured. Some of it can 
be made at home. Simple apparatus is quite likely to 
be the best. 

Demonstrations by the teacher, and group experi- 
ments by students lessen the amount of equipment re- 
quired. Experiments dealing with Boyle’s law, the 
Wheatstone bridge, the law of pulleys and many others, 
are best studied by several students working together. 
If a small laboratory fee is charged each student, the 
cost of repairs and occasional new equipment can be 
met without difficulty. 

Some teachers whose schools would find no financial 
difficulty in equipping a physical laboratory, maintain 
that physics is too mathematical for girls. Perhaps it 
is for some girls. But all girls need not be required to 
study this science, any more than all boys should be 
compelled to do so. We grant that physics is the most 
mathematical of the high school sciences, but what con- 
sideration shall be given to the girl who really likes 
mathematics and who plans some day to specialize in 
that study? In the problems of physics she gets prac- 
tice in exercising her skill in calculation; the numerous 
practical applications of the science which she encoun- 
ters impress upon her the necessity for a xnowledge of 
mathematics. 

Most of our teachers are women. Frequently they 
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are called upon to help out in subjects other than those 
in which they have specialized. In emergencies they 
may be required temporarily to conduct classes in phys- 
ics. The teacher who can do such extra work well is 
much more valuable than the one who can not. It is 
true, too, that the knowledge of physics gained in a 
high school course will be of value to a teacher who 
later specializes in some other subject. 

To review: We should offer to our high school girls 
a course in physics. We should not be alarmed by the 
expense involved, for an enthusiastic teacher who 
knows her business can achieve excellent results at 
small expense. We should remember that in teaching 
this subject we open the minds of our girls to a new 
view of the world, showing the harmonious working 
together of all things that God has made, and revealing 
the marvelous order that is to be found in all Nature, 
an order that is one of the most decisive arguments 
that can be deduced from pure reason that there is 
a Divine Maker of the universe. 
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How Unele Sam Protects 
Continued from Page Nine 

the helpless deer. How much part the cougar played 

in developing the deer into an animal with its particular 

type of fleetness, grace, alertness and cunning—the 

very characteristics which make the deer a deer and 

not a cow, and hence desirable for recreation and game 
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we can only conjecture. We do know, however, that 
in areas where deer have had the predatory menace 
entirely removed, they have largely lost both the 
game and the esthetic values When predators 
are removed, moreover, deer increase like guinea pigs. 

Large areas of forage have been destroyed in 
Kaibab National Forest by the oversupply of deer 
since the cougars were killed off.” 

Coyotes, like the cougars, have their proper place in 
the cosmic scheme. This dog-like animal has proved its 
usefulness as a health officer and game protector. Coy- 
otes remove carrion from watersheds. Because they 
prey relatively upon more of the weaklings than of the 
vigorous; upon the diseased, rather than the whole, 
they assist in building up better breeds and in elimi- 
nating disease carriers. The case of the willow grouse 
is the coyote’s best defense. This bird is subject to 
periodic outbreaks of an endemic disease. Well-mean- 
ing sportsmen removed all predatory animals in an at- 
tempt to provide more birds for better shooting. With- 
out the carnivores to remove the sick and weakened 
birds, the disease spread far and wide upon its next 
recurrence, practically exterminating the willow grouse. 
It has never recovered its former numbers. Should 
flesh eaters in habitats of the California quail be re- 
moved, it is feared that a similar fate would overtake 
this valuable game bird. Yet, inasmuch as the coyote, 
like the ground squirrel and a few other species, thrives 
on the conditions brought about by civilization, and by 
his aggressiveness drives out other fauna from their 
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habitat, it is obvious that in some instances the coyote 
must be subjected to control. 

In Death Valley National Monument house cats are 
becoming problems. Brought into the area by families 
who originally occupied Furnace Creek Ranch, the kit- 
tens were allowed to live out their normal cycle, nine 
lives and all. In time they overran the place and began 
colonizing the nearby mesquite thickets. Here they 
found a Feline Paradise—water, shelter, abundance of 
wildlife to prey upon. As a consequence the gambel 
quail, antelope, ground squirrel, kangaroo rat and 
pretty little wood rat are today greatly reduced in num- 
bers, while such native carnivores as the desert kit 
fox have been deprived of food by the depredations 
of these feral cats. Even the mesquite has been threat- 
ened by man’s invasion of Death Valley. It has been 
cut down for firewood and used as browse for burros 
and mules, until this valuable vegetative cover has been 
decimated. 


Sometimes, however, it is the human species, not the 
wildlife, who are the victims, as is amusingly instanced 
by a recent happening in Yellowstone National Park. 
One morning when the female population at headquar- 
ters got up to get breakfast not a coffee pot would perk; 
no water was to be had. Light, heat and water had 
been cut off because a family of beaver had been 
working over time during the night to dam up the Gar- 
diner River in the neighborhood of the power house. 

Bears in Yellowstone, Yosemite and Sequoia National 


Parks, where the daily “bear shows” at feeding time 


have become world famous, have so gotten out of 
bounds, with respect to the liberties they take with hu- 
mans and their property, that Uncle Sam is no longer 
going to suffer in silence. Bear-proof garbage contain- 
ers, and more remote location of the bear-feeding plat- 
forms are the immediate remedies being applied. Event- 
ually the now pauperized and thoroughly spoiled bruins 
will be put back in their place; a place they would have 
been content to keep on occupying, had not man, with 
his incurable sentimentality, insisted upon treating 
them like household pets. To present the people to the 
animals, rather than to present the animals to the 
visitors as has been so long the custom, will be the 
future policy of the National Park Service. 

Yet never is it forgotten that our national parks be- 
long to the people “for their pleasuring grounds.” Po- 
tentially their peace and beauty and recreative attri- 
butes constitute a refuge without parallel from the 
confusion and stridency of modern civilization. Man 
returns from his communion with nature within their 
fragrant solitudes, restored to sanity of mind and in- 
tegrity of spirit. Within the areas administered by the 
National Park Service a truce has been declared be- 
tween man and beast. The parks are assured of their 
primeval status. For generations to come they will 
remain, cherished remnants of our vanished wilderness, 
unspoiled, unmodified. Here man may renew his rev- 
erence for great nature, study the mysterious interrela- 
tions existing between plant and animal life, and pay 
tribute in appreciation and awe to the Great Spirit 
Who ordained it all. 
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With the Editor 


Continued from Page Three 


large numbers of students. Neither size of student 
body, nor cost of courses, nor beautiful buildings, nor 
broad acres of campus are criteria of academic excel- 


lence. 


Knowing the science field in which he desires to 
work, the prospective student should have little diffi- 
culty in ascertaining which are the better schools for 
his purpose. He should next inquire what instructors 
are to be in charge of the courses which particularly 
interest him. A choice of schools should then be easy. 


The student should see to it that his instructors will 
be persons of consequence in their fields, teachers of 
ability, men or women with whom contact will be in- 
spiring and fruitful. Since education is really self- 
training under the stimulation, assistance, and guidance 
of a teacher, the teacher is all important. The careful 
student will take pains to learn whether the special li- 
brary and laboratory facilities which are necessary for 
his work, are available. He will investigate the physi- 
cal surroundings in which he will be placed, the kind of 
social life he may expect, the type of acquaintances he 
may make, and the special opportunities—even if only 
of rest and recreation—that the location of the school 


affords. 


Science teachers often consider the summer session 
as a time for doing advanced work in their special 
fields, work leading perhaps to the doctorate. It may 
well be just that. No teacher can afford to be indif- 
ferent to what is going on in his particular science. 
Graduate work, under proper guidance, can be fasci- 
nating. It is stimulating merely to be where “differ- 
ent” things are being done and new things are being 
discovered; where the established frontiers of science 
are being pushed farther on; where the hidden sources 
of knowledge are being newly tapped by pioneering sci- 
entists. The student learns the technique of research; 
he becomes familiar with its methods and its tools so 
that later on he can work independently if he cares to 


do so. 


Our Catholic schools need to have on their staffs 
more teachers highly trained in science. Some of our 
universities have been justly criticized for their failure 
to encourage and support an adequate program for 
scientific research. Until recently they have been con- 
cerned with absorptive, not productive, scholarship. 
There are, however, hopeful signs of an awakening. 


For many summer students, “how to teach” science 
courses will be worth while. The experienced teacher 
may feel that he knows all about conducting a class in 
high school chemistry. Possibly he does; but methods 
courses can always show him something new. They 
are an incentive to better teaching. They encourage 
the teacher in service to keep up with the changing 
fashions in science education. They put him in touch 
with the latest pedagogical studies in his field and with 
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pertinent articles in the current literature. They may 
recall to his attention old truths, important truths, that 
he has long since forgotten. 


The teacher of science must not become learned in a 
single branch only; he must have a well rounded train- 
ing. For their cultural value, he should select courses 
which have nothing to do with the subject of his major 
interest, courses that will bring mental refreshment by 
giving him new knowledge and new interests, courses 
that will open wider vistas for thought and achieve- 
ment. Such study prevents smugness and self-satisfac- 
tion. Shelley phrased it well: “The more we study, 
the more we discover our own ignorance.” 


The science teacher should study history, economics, 
languages, literature, philosophy, esthetics. These stu- 
dies will teach him to appreciate the good things of 
life, the fine, the beautiful. He will become a man of 
better understanding, of broader culture, and of more 
diverse interests. 


The teacher who selects his school, his courses, and 
his instructors wisely, will find that summer study will 
be a pleasure, not a hardship. He will return to his 
classroom in the fall refreshed in spirit, keener intel- 
lectually, and filled with a new enthusiasm for his 
work. 


He will be less a human vending machine, and more 
a teacher. 
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Purchasing Apparatus 
Continued from Page Seven 


ment in ship-shape order, but they soon become discour- 
aged in attempting to do much for the teacher whose 
equipment is poorly arranged and carelessly handled. 

Assuming that you have either inventoried your lab- 
oratories and decided what materials you need, or that 
you have prepared a list from your accumulation of 
notes or “want lists,” what is the next step? 

It should be kept in mind that the catalog prices of 
any laboratory supply house are subject to fluctuation 
and cannot be depended upon absolutely. The prices 
as given in the catalogs indicate the approximate, 
rather than the exact current price. Since many firms 
have trained representatives in the field, we endorse 
heartily the policy pursued by many schools of calling 
in a salesman of a reputable firm and asking him for 
the exact prices on the needed materials. The sales- 
man, if he is properly trained, can point out to you 
some items on your list where a less expensive quality 
will answer your purpose just as well, or others where 
an article of improved design can be obtained at the 
same price. Suggestions from a man who has had 
years of experience in contacting laboratories may help 
you to visualize more perfectly what you require to 
bring your laboratories up to a high standard. The 
trained salesman is thoroughly conversant with his own 
catalogs and with those of his competitors. As a con- 
sequence he can lighten your work a great deal in this 
phase of purchasing laboratory equipment. 

Some schools make a practice of sending their lists 
to several houses for quotation. Under the Scientific 
Apparatus Manufacturers’ Code, No. 114, the consumer 
does not need to protect himself by so doing, for Sec- 
tion 1, Article 2, of Schedule C of this Code provides 
as follows: 


“The retail prices (of a given firm) to all consumers 
shall be the same, both on open orders and on competitive 
bids and shall be the prices established by the individual 
employer in his current price lists and or discount sheets. 
They shall apply alike on all orders for the same quantity 
of a given item taken at one time and shipped to the same 
destination Such prices shall be established independently 
by each employer. No discounts, other than those estab- 
lished for specified packages and quantities--and filed in 
member's current price schedule provided for in Paragraph 
(b) shall be allowed" 


A purchaser is, therefore, perfectly safe in placing 
his order with any reputable house with the full assur- 
ance that he will receive the best prices. Frequently 
these prices are below the catalog list. 

It is always well to keep in mind the relationship of 
price to quality. With the tremendous number of items 
carried in stock by laboratory supply houses, it is ob- 
viously impossible for the teacher to check the specifi- 
cations of the various houses for each item to see 
which one is superior. He must depend upon the in- 
tegrity of the firm. A satisfactory method of select- 
ing the house to which you will give your business is 
to take into consideration the number of years they 
have been in business, the kind of institutions they 
cater to, their record, and the manner in which they 
handle transactions with their customers. If you have 
not had experience with a particular house, it is easy 
to inquire of your neighborhood schools what their 


experience with this firm has been. Too many times 
schools which have made purchases of science supplies 
because of a seemingly low price have afterwards re- 
gretted the fact that they did not pay a little bit more 
to secure a great deal more in quality and service. 
Occasionally the question arises as to whether it 
would not be advantageous for a number of schools 
conducted by the same religious order, or located in 
the same vicinity, to group their purchases and receive 
the benefit of lower prices because of the greater 
amount bought. Some science laboratory supply houses 
would recommend such a procedure, but in the past 
where it has been tried—and it has been tried—it has 
proved to be unsatisfactory for the purchasers. The 
cost of the redistribution of the materials to the sev- 
eral schools more than offsets the initial cost advan- 
tage. This is true not only from a dollar and cents 
standpoint, but also because the procedure involves an 
expenditure of time that is unwarranted. 
Assuming that the order has been placed with a rep- 
utable house, only one other important consideration 
remains, that is delivery into the hands of the pur- 
chaser. Wise and experienced science teachers place 
their equipment orders early, specifying when the ma- 
terial will be wanted. They are then secure in the 
knowledge that their supplies will be on hand at the 
time they are required. Should there be any breakage, 
an occurrence which is not infrequent in the handling 
of fragile materials, a report should be made at once 
to the purveyor of the equipment. Some firms include 
with their shipment a form on which this report may 
be made. Others direct that the breakage must be re- 
ported to the transportation company and the claim 
entered against the carrier by the purchaser. Most 
firms will, on receiving a report of breakage, simply 
replace the broken articles or make whatever adjust- 
ment is necessary without further inconvenience to the 
school. 
A number of supply houses have compiled lists of 
laboratory equipment covering all the sciences. These 
indicate the exact materials that are necessary to per- 
form the experiments listed in each of the leading sci- 
ence textbooks. Such lists, properly prepared, are a 
valuable aid in ordering the supplies and equipment 
needed for a course. They are sent free of charge on 
request. 
Summarizing: We urge a routine of some nature 
that will insure that all the material the teacher needs 
will be placed on the order, and, very important, that 
the exact sizes and specifications will be given. A 
catalog number should be shown wherever it is possible. 
There should be a definite allocation of funds for 
science equipment, budgeted according to the require- 
ments—so much for permanent equipment, and so much 
for usable supplies. When a representative of a re- 
liable firm is in your district, take advantage of his 
knowledge. He can help you. Place your orders as 
early as possible, specifying when you want delivery. 
Deal with one of the reliable laboratory supply houses 
which have studied school requirements over a period 
of years and which regularly publish comprehensive 
catalogs of the materials and equipment they sell. 
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Stands Approved 


LEADING newspaper editor called the Scientific 

Book Club “a veritable university of science” when 

its plan and purpose were first announced more than five 
years ago. 


The success of the Club is proven by the fact that lead- 
ing men of science in forty-eight states, in Canada and in 
twenty-one foreign countries are proud of their member- 
ship and enthusiastic about the service. 


The recommendations of the Editorial Committee and 
Advisory Board bear eloquent testimony to the manner 
in which the high standards set for the operation of the 
Club have been maintained. 


Here is no wild-cat selling scheme! 


Here is a tested plan of bringing authentic news about 
the newest and best scientific books to those who are 
genuinely interested in the advance of science. Yet it 
costs nothing. There are no dues or fees. 


Members do NOT need to take a book every month— 
only six a year, and the monthly Scientific Book Club 
Review appraises, usually in advance of publication, the 
books recommended by the Editorial Committee. 


Test the value of membership for yourself. You will 
receive a free book if you join now. 


SCIENTIFIC BOOK CLUB, INC. 
80 Lafayette Street, New York, N. Y. 


Editorial Committee 


KIRTLEY F. MATHER, PHu.D., 
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ARTHUR H. PH.D., 
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Pu.D. 
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' You may enroll me as a subscriber to your service and send me, without cost, the book checked below. ' 
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Preparing a Syllabus 
Continued from Page Six 


teach well, the necessary fundamentals of the science. 
Our whole group of teachers would decide what foun- 
dational material should be selected for drill. Next we 
would give particular attention to the topics dealing 
with the industries of our localities. We would then 
suggest other material which was desirable but not 
essential. Beyond that point each Sister would judge 
for herself what additional topics should be presented 
to her class. She need not confine herself to material 
found in the textbook. Furthermore, she was to feel 
free to omit such topics as she thought undesirable or 
unnecessary, if our syllabus did not require her to teach 
them. In preparing the syllabus we would strive for 
simplicity. We would not include the multiplicity of 
details that should be provided by the teacher. 
When these points had been agreed upon, our teach- 
ers set to work with renewed enthusiasm to outline the 
textbook in accordance with our new plan. The task 
now became largely a process of elimination. Page 
after page of the text was reviewed, learning exercises 
were gone over, and the teachers as a group, keeping 
in mind the requirements of the state syllabus, selected 
the topics which should be emphasized, and agreed 
upon those which should be discussed and those which 
might possibly be mentioned with profit. Some topics 
were definitely rejected. The material was then ar- 
ranged in syllabus form and each of the Sisters was 


EVERY SCIENCE TEACHER 


should have 


WARD’S CATALOGS OF NATURAL 
SCIENCE 


C 35. Minerals. Mineral and rock specimens | 
and collections for geology or physical | 
geography. | 


C358. Biological Material. Living and pre- 
served material, skeletons, bird and mam- 
mal skins, models, insect collections, ete. 


C 357. Microscope Slides. An unusually complete 
listing of all subjects. 


C 348. Entomological Supplies and Equipment. 
C 300. Showy Moths and Butterflies of the World. 
C 349. Insect Pests. 
The above are free, 
Directions for Collecting and Preserving Insects. 
Price 15c. 


In requesting our catalogs please give your 
name and school address and the subjects you 
teach. 


Ward's Natural Science Establishment, inc. 


ROCHESTER, NEW YORK 


given a copy for her guidance during the present year. 
The extent of the material to be covered every month 
was noted. 

When at last the syllabus was finished, the Sisters 
felt that we had accomplished something worth while. 
We had confidence in the compact, definite and practical 
outline which we were to follow, for we knew that the 
syllabus now represented the best thought of all our 
teachers. The protracted discussions had been valuable 
for they had brought to our attention many new points 
in science teaching. 

Our outline has been in use during the present school 
year to the great satisfaction of all our teachers. We 
Sisters have taught better, for our teaching has been 
well planned. Our pupils have learned more readily. 
In our semester tests this year much more satisfactory 
results were obtained. The students were more keenly 
interested than before. They seemed to feel that they 
were accomplishing something. Their awakened inter- 
est was reflected in the better grades that they made. 

The syllabus is not perfect, of course. It will be re- 
vised this summer in the light of the experience that 
has been gained in its use. It may be elaborated in 
some respects, but we plan to keep it simple. 

After our syllabus had been completed, we decided 
to provide suitable material for the testing of our 
teaching. Specimen examinations, each covering two 
chapters of the textbook, were drawn up for use with 
the syllabus, each teacher contributing her ideas in the 
preparation of suitable questions. These general tests 


P. O. BOX 24, BEECHWOOD STATION 


COLAND No. 1053-A 


| PULP BALANCE 
ai | | : This balance can be used 
where the degree of ac- 
curacy obtained with an 


analytical balance is not 

~ required. Can be used 
very successfully for 
calibrating glassware, weighing large samples of 
material, weighing portions of reagents for solu- 
tions, for drugs, for sugar, pulp, metal, etc. The 
beam is raised by an eccentric movement operated 
by means of a milled knob. Balance is mounted 
in mahogany and glass cabinet, is furnished with 
agate bearings, steel knives, level, leveling screws, 
nickel plated removable pans. All brass parts 
highly polished and lacquered. Comes in eight 
sizes from 2 oz. to 300 oz. (100 gms. to 9000 gms.) 
capacities. 


VOLAND & SONS, INc. 
(Established 1888) NEW ROCHELLE, N. Y., U.S. A. 
Send for complete copy of our Catalog K. 
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have proved their value. They have saved the individ- 
ual teacher much time and effort. After each two 
chapters have been covered, the hectographed tests are 
ready for use. 

A third problem about which the teachers were deeply 
concerned was the type of laboratory manual that might 
best be used with our outline. Many different ones were 


considered, but none seemed wholly satisfactory. The 
manual in use in the Pittsburgh public high schools ap- 
peared to be suited to our needs, but we found it would 
be too costly. Finally the Sisters decided to prepare 
their own work-book. 

A great number of experiments, selected from many 
different sources, were studied. The cost of the chem- 
icals involved and the amount of laboratory equipment 
required were considered. The most suitable ones were 
selected and a form of expression decided upon. After 
each exercise was written, the group of teachers criti- 
cized and corrected it. The combined experience of the 
teachers was invaluable in choosing workable and worth 
while experiments and in describing them in clear and 
definite language. Eventually the final selections were 
decided upon, and the work of mimeographing began. 

It required about a week’s time to type some one 
hundred and ten stencils, to mimeograph and sort the 
sheets and to fasten them together. The cost of the 
manual was greatly reduced by the use of inexpensive 


yellow paper. 
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In actual use this manual has been most useful. It is 
more satisfactory than any ordinary work-book could 
be, for it is so weil fitted to our course, our pupils, and 
our laboratory equipment. Our teachers are of the 
opinion that this manual has had much to do with the 
improved results obtained in our chemistry courses dur 
ing the past year. 

This summer we plan to make syllabi and manuals 
for our other science courses. 


Fooling the Senses 


Hold a finger in a beaker of water at 20° C. Puta 
finger of the other hand in another beaker of water 
heated to 30° C. Allow the fingers to remain in the 
water for a few moments until the temperature of the 
water becomes less noticeable. Then immediately place 
both fingers in a third beaker containing water heated 
to 25° C. What do you observe? Try it again! 


NEW WORLD 
CHEMISTRY 


By BERNARD JAFFE, Chairman of the Physical Sci- 


ence Department, Bushwick High School, Brooklyn, 
author of “Crucibles,” and “Chemical Calculations.” 
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Write to our nearest office 


for complete information. 
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This new text presents the never-ending story cf man’s attempt to understand 
the nature of the world of chemistry in which he lives. Not only does it cover 
the factual material of chemistry, as required by the American Chemical Society, 
the College Entrance Examination Board, and the New York State Regents, but 
also it stimulates an appreciation of and interest in chemistry as a cultural sub- 
ject. The student is led to see how the problems which have confronted the chem- 
ist have been solved by the scientific method, and to recognize the problems which 
confront the chemist today. Thus the student realizes that scientific theory must 
constantly be revised and expanded as new discoveries are made. 

This book fills the long-felt need for a well-rounded course in chemistry which 
will serve the student whose science study terminates with his secondary school 
work as well as the student who expects to pursue further study in the field of 
science, 


Copiously and beautifully illustrated. 
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Future Numbers 


of The Science Counselor 


In the forthcoming issues of THE SCIENCE COUNSELOR 
there will be many interesting articles. We are privi- 
leged to announce a few of those which will appear in 
early numbers. 

e 
Copernicus 
By Dr. James J. Walsh, New York City, author of 
“Th. Thirteenth Greatest of Centuries.” 


Turning Science into News 
By Dr. Frank Thone of Science Service, Wash- 
ington, D. C. 


Carboniferous Flora 
By Dr. Adolf C. Noé, Professor of Paleobotany at 
the University of Chicago. 


The Flora of Trinidad 
By Rev. L. J. Graf, C.S.Sp., St. 
Port of Spain, Trinidad. 


Mary’s College, 


Directed Study 
By Mary W. Muldoon, Principal, Junior High 
School, Waverly, N. Y. 
How Earthquakes Are Recorded 


By Rev. J. Joseph Lynch, S.J., Head, Department 
of Physics, Fordham University. 


Teaching Biology to the Blind 
By Dr. Robert T. Hance, head of the Department 
of Zoology, University of Pittsburgh. 


Science in the Vegetable Garden 
By Dr. George J. Raleigh of the Department of 
Botany, Cornell University. 


Modern Aspects of Chemicel Warfare 
By Gerald McDonald, Professor of Physics, St. 
John’s University, Brooklyn. 


X-Rays and Their Application 
By Dr. J. S. Broderick of Antioch College, Yellow 
Springs, Ohio. 

Chlorophyltt 
By Rt. Rev. George Barry O’Toole, head of the 
Department of Philosophy, Duquesne University. 
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(6) They are responsible for a large part of the 
ionization of the atmosphere. 


The Cosmic Ray Mystery 


Continued from Page Thirteen 


(7) At the present time these rays appear to be a 


J structive. Scientists have suggested that cosmic rays mixture of photons and high speed charged particles, 
aan 4 (8) As yet scientists have not observed any positive 
mals. However, experiments on mice, placed in a sl effects upon life due to cosmic rays. 


ver mine near Oslo, where no cosmic rays could reach 


> s ) ytices cts rere proc ‘ed. 
them, showed that no noticeable effects were produced This is the present state of affairs in regard to the 


cosmic ray mystery. What strange facts future inves- 


Experimental data on this phase of cosmic rays are 
very meagre. We must await further investigations 
before any definite conclusion can be established. 


tigators may reveal, we can only conjecture. 


Reference 


Summary 1, 2, 3 Millikan; Electrons (+ and —), pp. 304, 313, 
5 


1935). 
The known facts concerning cosmic rays may be sum- (1935) 


marized in the following statements: 


(1) They come from regions beyond the Milky Way. 


(2) The only tenable hypothesis presented thus far, 
as to the manner in which they are produced is that of 
the “annihilation of matter.” 
(3) They have penetrating powers 
about three feet to twenty-five feet of lead. 


ranging from 


(4) They have energies ranging from about twenty- 
eight million to ten billion electron volts. 


(5) They are capable of disrupting atomic nuclei 
in such a manner as to eject positive and negative elec- 


trons and protons. 


NEW Tone-Alloy Tuning Forks 
At the prices of STEEL Forks 


SPECIAL FEATURES 
Tone-Alloy forks are three times as light as steel. ED) 
2. Vibrations are sustained three times as long as tr 
steel. 
3. Accuracy is five times that of similar steel forks. 
We were the first to list the highly precise MAGNESIUM TUNING FORKS for Science Laboratories. Their 


cost made them prohibitive for all but those interested in research. Since then, we have investigated many 
alloys and now after long tests in our laboratories we are pleased to announce: 
TONE-ALLOY TUNING FORKS 
At the price of Steel Forks 

Tone-Alloy because of its superior characteristics of elasticity, light-weight, and small inertia is an ideal 
material for tuning forks. An equal percussion stroke will produce a larger amplitude of vibration and the 
tone will persist at least three times as long as a similar steel fork. All forks are carefully adjusted assur- 
ing good accuracy. 
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Because of special tools made for producing and calibrating Tone-Alloy forks we are able to offer them at 
the price of steel forks. 
WRITE FOR PRICES 
The Welch Catalog lists over 10,000 items for Scientists. Write for it. 


W. M. WELCH MANUFACTURING COMPANY 


1515 Sedgwick Street Established 1880 Chicago, Illinois, U. S. A. 
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